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PREFACE 


This  bibliography  is  a  selection  of  references  to  reports 
on  general  and  specific  aspects  of  Atmospheric  Turbulence. 
Abstracts  of  reports  written  before  1960  are  not  included. 

Subject-oriented  sections  in  the  bibliography  provide  ac¬ 
cess  to  topics  that  have  received  particular  attention:  Clear 
Air  Turbulence;  Planetary  Boundary  Layer  Turbulence;  and  Storm 
and  Cloud  Turbulence.  Additional  groups  include  abstracts  of 
reports  on  spectral  analysis  methods,  turbulent  diffusion  and  dis¬ 
persion,  turbulence  interaction  with  electromagnetic  and  acoustic 
waves,  jet  stream  turbulence,  and  upper  air  turbulence.  Entries 
are  sequenced  numerically  within  each  section  by  AD  number.  A 
list  of  AO  numbers  at  the  end  of  a  section  refers  tc  abstracts 
located  in  other  parts  of  the  bibliography  that  are  related 
to  the  subject  of  the  section. 

Indexes  of  Subject,  Personal  Author,  Corporate  Source, 
Contract  Number  and  Report  Number  are  provided.  An  AD-pagina- 
tion  index  is  also  included  to  facilitate  reference  selection 
through  the  other  indexes. 

This  bibliography  contains  references  to  Unclassified 
reports  with  no  distribution  limitations.  Another  volume  on 


i  i  i 


Atmospheric  Turbulence,  AD-844  020,  contains  references  to 
Unclassified  reports  with  specific  distribution  limitation 
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ARMY  MISSILE  COMMAND  REDSTONE  ARSENAL  ALA 
ANALYSIS  or  atmospheric  TURBULENCE  PROM  MISSILE 
PLISHT  RIND  MEASUREMENTS  <U) 

AU6  Al  IV  ESSENNAN6ER. OSKAR  M.t 

REPT.  NO.  RR  TR  Al  7 

UNCLASSIFIED  REPORT 


descriptors:  •atmosphere.  •TURBULENCE.  •RIND. 

ANALYSIS.  ERRORS.  FLlfiHT  TESTINC.  6UI0E0  MISSILES. 
INSTRUMENTATION.  MEASUREMENT  (U> 

the  split  or  an  instantaneous  rind  PROFILE  INTO  ITS 

MEAN  (OUASIoSTEAOYI  PROFILE  AND  ITS  NONST AT  I ONARY 
COMPONENTS  IS  OISCUSSEO.  IT  IS  SHORN  THAT  TRO 
mathematical  CONOITIONS  can  be  ESTABLISHED  FOR  THIS 
SEPARATION  PROCEDURE.  FIRST.  THE  SUM  OF  THE 
REMAININQ  FLUCTUATIONS  MUST  RE  ZERO.  IF  THE 
VARIATIONS  REPRESENT  TURBULENCE.  SECONDLY.  IT  MAY 
BE  POSTULATED  THAT  THE  FIRST  LA6  CORRELATION  BE 
POSITIVE.  AND  THE  SECONO  ONE  NE6ATIVE  FOR  A  27  POINT 
ANALYSIS.  THE  SEPARATION  OF  THE  MEAN  PROFILE  FROM 
THE  TURBULENT  PART  IS  DEMONSTRATED  ON  HAND  OF  AN 
EXAMPLE  FOR  DATA  OF  THE  JUPITER  MISSILE  FLIChT  70 
BETREEN  BOO  AND  7000  M  ALTITUDE  FROM  |3  M  HEICHT 
INTERVAL  RECOROINOS.  (AUTHOR)  (U) 
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UMCLASSIflEO  REPORT 


descriptors:  •short  TARE-orr  planes,  •)|**^^^*'‘,y**5* 

®Qff  planes,  acceleration,  automatic. 

EOUATIONS,  ffEOSACKc  fLISHT  PATHS,  fLI«HT 
SUST5,  HELICORTERS.  HOVERINE,  mathematical  ANALYSIS, 
notion,  pitch  jnotioni,  simulation,  staaility, 
stadilizatiom  systems,  velocity 

LONEITUOINAL  oynahics  and  control  responsc  oesirlo  for 

VTOL/STOL  AIRCRAPT  STADILIZEO  AUTOMATICALLY. 
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A0-*t09  IlN 

ARHY  NISSILE  COHNANO  REDSTONE  ARSENAL  ALA 
•  INO.  RINO  SHEAR  AND  TURtULENCE  REFRESENTAT I  OH  FOR 
ATMOSFHERIC  BALLISTICS.  lU) 

FEB  A9  92F  ESSCNRAN6ER  .OSK AN  I 

reft.  no.  nr  TR*9  7 
FROJ:  IBS  7fl«IO«7B 

UNCLASSIFIED  REFORT 


OESCRIFTORS:  •tINO.  •ATHOSFhERIC  NOTION. 

RINO  DIRECTION  INDICATORS,  VELOCITY.  TURBU 
LENCE.  NEASURENCNT.  DISTRIBUTION.  HETC0R0L06 
ICAL  FARANETERS.  RADIOSONDES.  Ml6H  ALTITUDE, 

SURFACE  AREA,  SHEAR  STRESSES.  ANALYSIS.  (Ul 

FOUR  TOFICS  IN  RINO  ANALYSIS  ARE  BRIEFLY  DIS 
CUSSED.  RESEARCH  CNOEAVOi:S  TO  TREAT  THE  VERTICAL 
variation  OF  the  RINO  FROFILE  AS  AN  ENTITY  CON 
SI0ERIN6  SINULTANEOUS  OCCURRENCES  OF  THE  RINO  VECTOR 
ARE  DESCRIBED.  THIS  NCR  AFFROACH,  THE  SO-CALLFO 
CHARACTERISTICS  HCTHOO,  EXHIBITS  AO  VANTA6CS  OVER 
OTHER  NEHOOS.  FROFILES  RITH  NAXINUN  SFEEO  VALUES 
IN  THE  FRC6UENCY  OISTRIBU  T | ON  OF  HEI6HT  LEVELS  ARC 
ANALYZED  AND  TRC  HAJOR  TYFCS  ARC  DISCUSSED. 

FRCLININART  RESULTS  OF  THF  I W VC ST  I  6 A T I  ON  OF  THE 
RINO  SHEAR  FARANETERS  AS  A  FUNCTION  OF  THE  SCALE  OF 
distance  delineate  THE  OCFICICNCY  OF  0CR|V|N6  SHEAR 
FARANETERS  FROH  SNOOTH  RADIOSONDE  RECORDS.  THE 

final  tofic  deals  rith  the  analysis  of  the 

TURtULENCE  FARAN  ETERS,  AND  THE  SEFARATION  OF  THE 
■INO  FROFILE  FRON  NISSIlE  FlI6HT  REC0R0IN65  INTO 
stationary  and  NONSTAT  IONARY  farts.  (AUTHOR!  (Ul 


3 


UNCL ASSir lED 


/A0>»  J 


UNCLASSinCO 
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TEXAS  A  AND  H  UNIV  COLLEGE  STATION 
A  STUDY  or  spatial  VARIATIONS  IN  H I CRONETEOROLOG I 
CAL  PARAHETERS*  (U» 

DESCRIPTIVE  NCTe:  FINAL  REPT., 

APR  A3  96P  CLAYTON. WILLIAM  H.t 

MISTRY iPORACHANO  D.I 
REPT.  NO.  63  19F 
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UNCLASSIFIED  REPORT 


descriptors:  (•hicroheteorology.  meteorological 

PARAMETERS),  (•HEAT,  CONVECTION),  (•TURBULENCE, 
ANALYSIS),  experimental  DATA,  WIND, 
atmospheric  TEMPERATURE,  TEMPERATURE, 
electromagnetic  NAVES,  METEOROLOGICAL 
INSTRUMENTS,  METEOROLOGICAL  CHARTS,  EVAPORATION, 
STABILITY,  VELOCITY,  TABLES,  NUMERICAL 

ANALYSIS.  (U) 

lOENTIFlERS:  |9«7,  SPATIAL  VARIATIONS.  (U) 

A  STUDY  NAS  MADE  OF  THE  TURBULENT  EXCHANGE  COEF 
FICIENTS  based  ON  ENERGY  BALANCE  AND  MEAN  FLON 
parameters  measured  at  project  GREEN  GLON. 

IT  REVEALS  TNaT  THE  RATIOS  OF  THE  EXCHANGE  COEFFI 

cients  are  functionally  related  to  thermal  STABIL 
iTy,  thereby  contradicting  those  postulates  NHICH 

HAVE  ASSUMED  CONSTANCY  OF  THE  RATIOS  FOR  ALL 
STABILITY  SITUATIONS.  (AUTHOR)  (U) 
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AFB  OHIO 

EFFECT  OF  ATMOSPHERIC  TURBULENCE  ON  AN  AIRPLANE  WITH 
FLEXIBLE  WINGS  AT  DIFFERENT  SPEEDS  OF  FLIGHT.  ; 

SEP  63  IBP  RO^ANOVSKIY.YU.  M.  I 

STRELKOV. S.  P.  I 
monitor:  FTO  TTAB  7B0  1  2 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE!  TRANS.  FROM  IZVESTIYA  AKAOEMU 
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HEKHANIKA  I  M ASH  I NOSTROYEN I  YE .  NR.  H.  PP  7«10.  19B9. 

DESCRIPTORS:  <«WINGS,  AEROEL AST  I C  I  TY )  .  ATMOSPHERE. 

YURSULENCE.  GUSTS.  LKT.  AERODYNAMIC  LOADING.  FLUTTER. 
VIBRATION.  OSCILLATION.  AERODYNAMIC  CHARACTERISTICS. 
MATHEMATICAL  ANALYSIS.  DIFFERENTIAL  EQUATIONS. 

INTEGRAL  EQUATIONS.  MATRIX  ALGEBRA.  GUST  LOADS. 

TORQUE.  STATISTICAL  ANALYSIS  (U) 

identifiers:  I9B9  (UI 


A  METHOD  IS  DESCRIBED  THAT  MAKES  IT  POSSIBLE  TO 
OBTAIN  SIMPLY  THE  STATISTICAL  CHARACTERISTICS  OF 
FORCED  VIBRATIONS  OF  AN  CLASTIC  AIRPLANE  WING  UNDER 
THE  action  of  atmospheric  TURBULENCE.  WITH  ITS  HELP 
ONE  CAN  TAKE  INTO  ACCOUNT  VIBRATIONS  WITH  DIFFERENT 
DEGREES  OF  FREEDOM.  THC  INCREASE  IN  THE  NUMBER  OF 
DEGREES  OF  FREEDOM  PER  UNIT  LEADS  TO  AN  INCREASE  IN 
the  ORDER  OF  SOLVABLE  SYSTEM  OF  ALGEBRAIC  EQUATIONS 
BY  TWO  UNIfS.  THE  STANDARD  PROGRAM  IT  IS  REQUIRES 


INSIGNIFICANT  CHANGES  INCREASING  THE  TIME  FOR  THE 
COMPUTATION  BY  A  SMALL  FACTOR.  COMPARSION  OF  THE 
STATISTICAL  CHARACTERISTICS  OF  VIBRATIONS  OF  ONE  AND 

The  same  model  of  airplane  shows  that  with 

SUFFICIENTLY  LOW  FREQUENCIES  OF  TORSION  OF  A  WING 
CLOSE  TO  THE  CRITICAL  RATES  OF  FLUTTER  WING  TORSION 
SHOULD  BE  CONSIDERED  IN  COMRUTING  THE  JOINT  BENDING- 
TORSIONAL  VIBRATIONS  OF  THE  WING.  (AUTHOR)  (U) 
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FIXED-BASE  SIMULATOR  ! NVEST 1  CAT  I  ON  OF  THE  EFFECTS 
L  ALPHA  AFO  TRUE  SPEED  ON  PILOT  OPINION  OF 
LONSITUOINAL  FLYINC  DUALITIES* 
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ALPHA)  IN  THE  RELATIVE  AMPLITUDE  AND  PHASE  OF  THE 
BASIC  airplane  responses  to  elevator  CONTROL*  THE 
EFFECTS  OF  L  ALPHA  AND  TRUE  SPEED  ON  LONCITUOINAL 
FLYINC  qualities,  OPTIMUM  CONTROL  CAIN,  AND  NORMAL 
ACCELERATION  RESPONSE  TO  TURBULENCE  BERE  INVESTICATFO 
IN  A  CROUNO  Simulator*  the  steady  state  ratio  of 
NORMAL  acceleration  TO  ANCLE  OF  ATTACK  «AS  FOUND  TO 
BE  OF  SICNIFICANCE  BOTH  TO  THE  FLYINC  QUALITIES  OF  AN 
AIRPLANE  AND  TC  THE  OPTIMUM  LONCITUOINAL  CONTROL 
CAIN*  normal  acceleration  RESPONSE  TO  ROUCM  AIR  tAS 
OCMONSTRArEC  TO  BE  PRIMARILY  A  FUNCTION  OF  L  ALPHA 
AND  the  short  PERIOD  FREQUENCY  AND  DAMRINC  RATIO. 
(AUTHOR!  (U) 
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THC  OCVCLOPNCNT  Of  RAVCS  IKPOSCO  ON  fHC  BAROCLINIC 
ZONAL  fLOR  IS  I NVCST I BaTCO .  THC  PROBLCH  IS  SOLVED 
RITH  a  KUNCRUAL  NCTHOO  fOR  fOUP  AND  TCNLCVCL 
atmospheric  NOOCLS.  THC  RESULTS  OBTAINED  ARC  USED 
fOR  INVCSTJBATINR  THE  STABILITY  Of  NOTION,  fOR 
OCTCRHINlNB  ThC  CHARACTER  Of  RAVE  EVOLUTION  RITH  A 
OlffCRCNT  vertical  STRUCTURE  Of  A  DISTURBANCE  AT  AN 
INITIAL  moment.  ANO  fOR  THE  EVALUATION  Of 
TRAHSf ORHATIOn  Of  CNERiY.  TK£  CALCULATED  RESULTS 
OCHONSTRATE  The  relationship  BETREEN  ’HE  STABILITY  Of 
RAVES  Of  OlffCRCNT  HAfNITUOCS  ON  THE  VERTICAL 
VCL0C:TT  PROfILE  Of  THE  BASIC  FLOR  ANO  THE 
STRATIFICATION  Of  THE  ATHOSPHCRC.  (AUTHOR)  (U) 
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descriptors:  (•aircraft,  vibrations,  (•lust  loads. 
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OIFFERENTIAL  EQUATIONS.  FUNCTIONS,  HONENTS,  CENTER  OF 
gravity,  acceleration.  USSR  (U) 

IN  THE  ARTICLE  EQUATIONS  ARE  DEVELOPED 
ESTABLISHING  THE  CONNECTION  BETBEEN  LATERAL 
vibrations  of  aircraft  and  HORIZONTAL  GUSTS. 

EQUATIONS  are  RRITTEN  IN  A  GENERAL  FORN  TARING  INTO 
ACCOUNT  POSSIBLE  DIFFERENCES  OF  COMPONENTS  OF  RIND  ON 
CIFFERENT  SECTIONS  OF  ThE  BOUNDART  LAYER  OF  THE 
AIRCRAFT.  THE  SOLUTION  IS  INTROOUCEO  FOR  THE 
PARTICULAR  CASE,  RHEN  R|NO  CAN  BE  ASSIGNED  ONE  VALUE, 

ST  averaging  ALi  ALONG  THE  BOUNDARY  LATER  OF  THE 
AIRCRAFT,  AN  ANALYSIS  OF  THE  EFFECT  OF  GUSTS  OF 
DIFFERENT  INTENSITIES  ON  THE  SIDE  ACCELERATION  OF  TilC 

aircraft’s  center  of  gravity  is  conouctio.  the 
ROSSIBILITt  is  eaplaineo  of  solving  the  inverse 

RROBLEH  FINDING  CHARACTERISTICS  OF  HORIZONTAL 
GUSTINESS  of  The  ring  by  side  accelerations  OF 
AIRCRAFT.  NUMERICAL  CALCULATIONS  CERE  MADE  FOR  A 
'NORTHROP  2C’  AIRCRAFT.  (AUTHOR)  (U) 
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AEROSPACE  CORP  EL  SEttUNOO  CALIP 

HARMONIC  6UST  AERODYNAMIC  INFLUENCE  COEFFICIENTS  FROM 
INCOMPRESSIBLE  STRIP  THEORY:  ANALYTICAL  OEVELCPMENT 
AND  COMPUTATIONAL  PROCEDURE,  (U) 

SEP  A2  lOBP  RODOEN.RILLI AM  P.  | 

FARKAS, EDITH  F.  I H ALCOH , HE ATMER A .  t 
REPT.  NO.  TOR-IAT(122Q-l )  TN-N 
contract:  afoh  ats  iar 
monitor:  SSO  ,  T0RA2  b? 

UNCLASSIFIED  REPORT 

supplementary  note:  LECIBILITY  of  this  document  is  IN  PART 
unsatisfactory,  reproduction  has  been  made  from  best 
available  copy. 

descriptors:  ««subsonic  flor,  aerodynamic 

CHARACTERISTICS!,  (•BUST,  SUBSONIC  CHARACTERISTICS), 
INCOMPRESSIBLE  FLOW,  T«0-0 1  MENS  I  ON AL  FLOB,  AIRFOILS, 
OSCILLATION,  MATHEMATICAL  ANALYSIS,  PROCRAMMINS 
(COMPUTERS),  PUNCHED  CAROS  (U) 

A  METHOD  IS  PRESENTED  FOR  COMPUTING  THE  AERODYNAMIC 
INFLUENCE  COEFFICIENTS  (AICS)  FOR  A  SURFACE 
traveling  at  SUBSONIC  SPEED  THROUGH  AN  OSCILLATORY 
GUST  FIELD.  THE  METHOD  IS  BASED  ON  A  FUNDAMENTAL 
SOLUTION  OF  UNSTEADY  FLOR  THEORY  THAT  OF  SEARS  FOR 
A  TRO-DIMENSIONAL  AIRFOIL  TRAVELING  THROUGH  A 
HARMONIC  GUST  FIELO  IN  AN  INCOMPRESSIBLE  FLUID. 

The  HARMONIC  GUST  AICS  RELATE  THE  AERODYNAHIC 
control  point  forces  to  the  SPANRISE  VARIATION  OF  THE 
GUST  AMPLITUDE.  THE  AEROSPACE  IBM  70T0 
COMPUTER  PROGRAM  NO.  HMQ}  PROVIDES  THE  GUST 
AICS  IN  PRINTED  AND  OPTIONAL  •UNCHEOCARD  OUTPUT 
formats,  the  program  capacity  IS  100  SURFACE 
STRIPS  AND  100  values  OF  REDUCED  VELOCITY. 

(AUTHOR)  (U) 
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POC  RC^ORT  RIILIOCRARHY  SCARCH  CONTROL  NO*  /AORR2 
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ARNY  transportation  RCSCARCH  CONHANO  FORT  CUSTIS  VA  • 

SUPPlCNCNTART  study  of  OCSISN  FACTORS  IN  AIR  DELIVERY 
FOR  CV-7  CARIBOU  AIRCRAFT*  41^) 

AUS  «A  S»P  JONCStR*  0*  H.  { 

task:  ID4RSS2A0SRB0A 

monitor:  trccon  *  trar  ra  * 

unclassified  report 

SUPPLEMENTARY  NOTE: 

descriptors:  (•transport  planes.  DESIGN), 

(•CONTAINERS.  MOTION).  CARGO.  CARGO  PARACHUTES,  AIR 
DROP  OPERATIONS*  SHORT  TAKE-OFF  PLANES.  FLOORS* 

FRICTION*  STABILITY.  LOAOING  (MECHANICS).  VECTOR 
ANALYSIS*  SAFETY,  GUSTS,  HANDLING.  PROCRAHHIMG 
LANGUAGES 

identifiers:  V-2  aircraft.  V-7  aircraft  (U) 

A  STUDY  MAS  NaOE  OF  THE  EXTRACTION  OF  LOADS  IT 
PARACHUTE  from  THE  CV-T  CARIBOU  AIRCRAFT.  TBO 
FORTRAN  programs  ARE  INCLUDED  TO  SHOR  THE 
CALCULATION  OF  THE  MAXIMUM  SAFE  ENVELOPE  FOR  THE 
LOAOSI  various  CONDITIONS  BITN  A  BIDE  RANGE  OF 
adjustable  parameters  are  CONSIDERED.  IN  THE 
PROGRAMS*  THE  PARAMETERS  MAY  BE  SET  AS  DATA  TO 
SIMULATE  ANY  VALUES,  SUCH  AS  THOSE  FOR  THE  EXTRACTIVE 
FORCE  OF  THE  EJECTION  PARACHUTE,  FOR  THE  COEFFICIENT 
OF  SLIDING  FRICTION  BETREEN  THE  FLOOR  AND  THE  LOAD* 

ANO  FOR  THE  LENGTH  OF  THE  PALLET  ON  RHICH  THE  LOAD  IS 
MOUNTED.  The  CONCLUSIONS  REACHED  ARE  NEGATIVE  IN 
CHARACTER,  0^*7  THEY  CAN  BE  OF  VALUE  AS  A  BASIS  FOR 
FURTHER  STUDIES.  THE  LOAD  TIPS  SO  LITTLE  AT  THE 
SILL  OF  THE  FLOOR  RITH  THE  RAMP  UP  THAT  THE  HAAIMCM 
SAFE  ENVELOPE  DEPARTS  ONLY  SLIGHTLY  FROM  THE 
RECTANGULAR  FORM.  |T  IS  BELIEVED  THAT  THE  EFFECTS 
OF  GUST  DISTURBANCES  ANO  OF  POSSIBLE  JAMMING  IN  THE 
rail  restraint  ANO  RELEASE  SYSTEM  SHOULD  BE 
INVEST  IGATEO*  SINCE,  FROM  TINE  TO  TIME,  THESE 
influences  RIlL  CAUSE  THE  LOAD  TO  TIP  THROUGH  ANCLES 
OF  .NCLINATIOn  OF  A  HIGHER  OROER  OF  MAGNITUDE  THAN 
THOSE  DUE  TO  OYNANICAL  CONSIDERATIONS.  (AUTHOR)  (U> 
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Z.  I 
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NONITOR:  TT  .  AS-AlftO 

UNCLASSIFIED  REPORT 

SURPLEHENTARY  note:  UNEOITEO  rough  draft  TRANS.  OF 
RUSSIAN  HONO.  HATERIALT  NAUCHNOI  KONFERENTSII  PO 
AVIATSIONNOI  HETEOROLOGI I .  N.P.  PSS-t  IfAS. 

descriptors:  (•aircraft,  stability),  ( •athospheric 

NOTION,  AERONAUTICS).  FLIGHT,  TROPOSPHERE. 

probability,  NUHERICAL  hethoos  and  procedures. 
IDENTIFICATION,  USSR  (U) 

translation  of  RUSSIAN  RESEARCH:  EXPERIHENTAL 
PROGNOSES  OF  AIRCRAFT  BUHPINESS  BY  A  DEFINED  RICHARDSON 
CRITERION. 


UNCLASSIY lEO 
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UNCLASSt: ICO  REFORT 

SUFFlCNCNTARY  note:  TRANS*  of  chi  HSIAN6  HSUFH  FaO 
(CHINESE  FEOFLC'S  REFURLICI  V)»  N1  FTA-102  FES 

ITAA* 

OESCRIFTORS:  («CONVECr IONIHEAT  transfer). 

RINOI*  (•RINOt  CONVECTIONiHCAT  TRANSFER)). 

atnosfheric  notion,  thcrnootnanics. 

NCTEOROLORY  (U) 

IN  this  FAFER  the  effects  OF  VERTICAL  RIND  SHEAR  ON 
THE  OEVCIOFNCnT  ANO  THE  STRUCTURE  OF  CONVECTION  ARE 

investirateo  thcoreticallt*  firstly,  FRON  THL 
calculations  of  fcrturration  rrorth  rate,  the 

RELATIVE  INFORTANCE  OF  THE  VERTICAL  RlNO  SHEAR 

confareo  to  The  unstarlc  stratification  is  discussed 
ouantitatively*  scconoly,  the  circulation  of 

CONVECTION  AS  SHORN  RY  CALCULATION  IS  SINILAR  TO  THAT 
found  in  TnUNoERSTORN  ANO  IN  ShORER  CLOUD* 

(AUTHOR)  lU) 
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rOREION  TECHNCLOCV  OlV  RRItHToRATTERSON  AfR  OHIO 
ON  THE  CORRELATION  Of  RINO  SPEED  ELUCTuaTIONS  IN  THE 
TURBULINT  ATNOSPHERE.  (01 
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RCPT.  NO.  f T0-TT-4f-40T  , 
monitor:  TT  44«4I9>I 

UNCLASSiriCO  REPORT 

SUPPLEHENTARY  note:  EOITEO  TRANS,  or  CH*|  HSIANB 
HSUEH  PAO  (CHINESE  PEOPLE'S  REPUBLIC)  V92  NR 
PR24-2R  1942. 

descriptors:  (•ousts.  HATHEHATICAL  ANALYSIS). 

ATHOSPHERIC  notion,  UNO.  VELOCITY.  CORRELATION 
TECHNIQUES.  CHINA  (U) 

an  approximate  FORMULA  IS  DERIVED  FOR  THE 
RELATIONSHIP  BETtiEEN  RInO-SPEEO  FLUCTUATION 
CORRELATION,  THE  STANDARD  DEVIATION,  AND  THE 
RESPECTIVE  COMPONENTS  OF  THE  RINO-SPEEO  FLUCTUATION 
FOR  SHALL  OUSTINESS.  THE  CALCULATION  INDICATES 
that  for  the  fiUSTiNESS  OROlNARILT  ENCOUNTERED  IN 
INVEST lOATlON  OF  THE  MICROSTRUCTURE  OF  ATMOSPHERIC 
TURBULENCE.  THE  CORRELATIONS  OF  THE  STANDARD 
QUANTITIES  AND  THE  EDDY  COMPONENTS  DO  NOT  DIFFER 
CREATLY.  IT  IS  SHORN  THAT  THE  SPATIAL  CORRELATION 
OF  The  rind  speed  fluctuation  can.  in  APPROXIMATION, 

BE  REPLACED  BY  THE  TIME  CORRELATION  IF  THE 

atmospheric  turbulence  is  of  small  magnitude,  the 
validity  of  the  aoditicnal  assumptions  made  regarding 
the  atmosphere  in  the  derivation  of  the  formula  is 

ALSO  DISCUSSED.  (AUTHOR)  (U) 
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unclassified  report 

SUPPLENENTARY  note:  K  VOPROSU  0  SVIAZl  CHISLA 
RICHAROSONA  S  ATHCSFERNOI  TUROULENTNOST I » I U .  TRANS.  OF 
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GIORONETCORO'.OGIChESKI  I  INSTITUT.  TRUDY  (USSR) 

NITcJH)  R79-62  1949. 

descriptors:  <«ATHOSPHeRIC  MOTION^  STABILITY). 

USSR,  NINO,  TENPERATURE,  HETEOROLOGICAL 
PARAHETERS,  REaTKER  forecasting  (I 

lOENTlFIERS:  RICHAROSON  NUHBER  (I 


THE  PAPFR  presents  0 1 STR I  BUT  1 ONS  OF  RICHARDSON 
numbers  IN  ZONES  NITH  AND  WITHOUT  TURBULENCE.  ON  THE 
BASIS  OF  CUSTSONOE  OATA.  ANALYSIS  OF  THE  RESULTING 
OlSTRIBUTiONS  SHONEO  THERE  IS  NO  UNEQUIVOCAL  RELATION 
BETNCEN  THE  NCASU^EO  TURBULENCE  ANO  THE  RICHARDSON 
NUHBER.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 


descriptors:  (•wind,  «THAILAN0), 

( *HCTC0R0L0GICAL  PHENOMENA*  THAILAND), 

PROBABILITY,  STATISTICAL  ANALYSIS,  GUSTS  (U) 

ESTIMATES  OF  EXTREME  WIND  SPEEDS  FOR  VARIOUS 
CUMULATIVE  PROBABILITIES  OR  RETURN  PERIODS  ARE  MADE 
FOR  13  THAILAND  STATIONS  USING  THE  DOUBLE- 
EXPONENTIAL  DISTRIBUTION  ANNUAL  PEAK  WIND  GUSTS 
FOR  A  to  YEAR  PERIOD,  19»6<-1969,  ARE  USED  IN  THE 
analysis,  comparison  of  EXPECTCn  PEAK  GUSTS  ARE 
MADE  BETWEEN  STATIONS  AND  WITH  STATIONS  IN  THE 
INTERIOR  UNITED  STATES.  SEASONAL  AND  MONThLV 
DIFFERENCES  IN  EXPECTED  PEAK  GUSTS  ARE  DISCUSSED. 
CORRECTION  FACTORS  FOR  ELEVATION  DIFFERENCES  AND 
CONVERSION  factors  TO  DETERMINE  SUSTAINEC  WINDS  ARE 
PRESENTED.  ALSO  GIVEN  IS  THE  DIRECTIONS  AND 
OCCURRENCE  TIMES  OF  EXTREME  WINDS,  (AUTHOR)  (U) 
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UNCLASSIPIEO  REPORT 

availability:  published  in  CANADIAN  JOURNAL  OP 
PHYSICS  V99  P22B7-91  1944. 

SUPPLEHEN7ARY  NOTE!  SEE  ALSO  AO-494  291.  AO-494 
292. 

descriptors:  (•troposphere*  athospheric 

&0UN0IN6).  (•ATHOSPHERIC  MOTION.  ATMOSPHERIC 
S0UN0IN6I,  turbulence.  SHORES.  BRAVITY.  SHEAR 
STRESSES.  HECHANICAL  RAVES.  CANADA  (U) 

EXPERIMENTAL  OBSERVATIONS  ON  VERTICAL  SMOKE  TRAILS 
ANO  SHORE  PUPPS  IN  THE  LORER  TROPOSPHERE  HAVE  SHORN 

several  interestinc  peatures  op  the  small-scale 

STRUCTURE  OP  THE  AIR.  THE  PERTURBATION  VELOCITIES 
OP  RAVELENCTHS  OF  SEVERAL  HUNDRED  METERS  HAVE 
RELATIVELY  SIMPLE  CONTOUR  PATTERNS  IN  THE  VERTICAL 
PLANE,  isolated  OEPORMATIONS  OP  THE  TRAILS  OCCUR 
RITH  SMALL.  SEMICIRCULAR  MOTIONS  OP  THE  AIR.  THE 
AIR  NOTION  IS  TURBULENT  AT  HCICHYS  BELOR  ABOUT  200  M, 
•HILE  ABOVE  ThIS  LEVEL  IT  IS  PRINCIPALLY  LAMINAR. 
PERTURBATIONS  OP  THE  SMOKE  TRAILS  KAY  BE  ATTRIBUTED 
CITHER  TO  LARCE  CODIES  OR  TO  INTERNAL  RAVES.  BUT  THE 
THEORY  OP  internal  RAVES  ANO  THE  CXPERIHCNTAL 
observations  lend  6REATER  SUPPORT  TO  THE  INTERNAL- 
RAVE  explanation.  (AUTHOR)  (U) 
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OESCRIRTORS:  < • TRORCSRHCRC *  •ATHOSRHCRIC 

NOTION).  NECHANICAL  RAVES.  GRAVITY.  SHEAR 
STRESSES.  ATNOSRHERE  NOOCLS.  TURBULENCE. 

STABILITY.  INTERFACES.  CANADA  (U) 

INTERNAL  RAVES  IN  A  THREE-LAVER  MODEL  OF  THE 

trorosphere  are  examined  for  amplitude  of  the 

PERTURBATIONS  ABOUT  EACH  INTERFACE.  THESE 

amplitudes  are  significant  only  in  The  region  of  each 
interface,  except  ay  the  longer  ravelengths.  rhere 
their  influence  may  extend  to  the  ground, 
irregularities  may  occur  in  the  vertical  profile  of 

PERTURBATION  AMPLITUDE.  FOR  SOME  COMBINATIONS  OF 
RAVELENGTH  and  interface  separation,  the  MOTION  OF 
AIR  PARTICLES  AT  THE  INTERFACE  IS  CIRCULAR  IN  MANY 
CASES.  AS  IN  DEEP-RATER  RAVES.  APPROXIMATE 
conditions  for  stability  of  internal  RAVES  ARE 
DERIVED  FOR  A  MULTILAYER  HOOELI  AND  IT  IS  SHORN  FROM 
THE  analysis  of  height  OSCILLATION  F  THE  INTERFACE 
that  the  tendency  for  isolated  roll  MOTIONS  TO 
develop  INCREASES  RITH  DECREASING  RAVELENGTH.  EVEN 
RHEN  THE  atmospheric  STRATIFICATION  IS  STABLE. 

( author )  I U ) 
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availability:  published  in  CANADIAN  JOURNAL  OP 
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SUPPLENENTARY  note:  see  ALSO  AO-ARA  2fO,  AO-ARA 
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OESCKIPTORS:  I •TROPOSPHERE.  •ATHOSPHERIC 

NOTION),  VELOCITY,  DENSITY,  CRAVITY,  SHEAR 
STRESSES.  ATHOSPHERIC  SOUNDINS.  TURBULENCE. 

CANADA  Hit 

THE  THEORY  OP  INTERNAL  CRAV I TY-SHE AR  RAVES  IN  THE 
TROPOSPHERE  IS  EXAHINEO  POR  TRO-  AND  THREE-LAYER 
NOOCLS  QP  AIR  DENSITY  ANO  HORIZONTAL  VELOCITY.  IT 
IS  SHORN  that  NOOCLS  HAVINC  CONTINUITY  !N  AIR  DENSITY 
ACROSS  THE  INTERNAL  BOUNDARIES  ARC  NOT  SATISFACTORY 
POR  analysis  INVOLVINB  PIRST-OROER  PERTURBATIONS. 

THE  CONPLCXITY  OP  THE  ANALYSIS  INCREASES  RAPIDLY 
RITH  THE  INTRODUCTION  OP  A  CRAOICNT  IN  THE  NODCL 
DENSITY,  ANO  RITh  ADDITIONAL  LAYERS  IN  THE  NODCL. 

THE  PHASC  VELOCITIES  OP  INTERNAL  RAVES  OP 

RAVCLCNCTH  BETRCCN  100  H  ANO  10,000  N  ARC  CALCULATED 

POR  THREE  SINRLC  NOOCLS)  THE  LONC«RA VELCNSTH 

PRCDiCriCNS  ACRCE  FAVORABLY  RITH  OBSERVATIONS  BY 

AOSSaRO  ANO  HUNK.  NO  COHPARISON  IS  AVAILABLE 

POR  THE  shorter  RAVCLCNATHS.  (AUTHOR)  (Ul 
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UNCLASSIFIED  REPORT 


descriptors:  (•fluid  OYKAMIC  properties, 

ATHOSPHEREi.  (•atmosphere.  •HYDRODYNAMICS). 

(•ATMOSPHERIC  HOTICN,  FLUID  DYNAMIC  PROPERTIES). 
C0NVECT|CN(HEAT  TRANSFER),  ATMOSPHERE  MODELS, 
atmospheric  TIDES,  RHEOLOfiY,  POLYMERS,  COUETTE 
FLO*  (U) 

TME  REPORT  DESCRIBES  THREE  1 NVEST I 6AT I ONS  IN  THE 
FIELD  OF  HYDROOVNAMIC  STABILITY,  THE  PURPOSE  OF 
the  EXPERIMENTS  IS  TO  STUDY  THE  MECHANISMS  RHlCH 
operate  in  the  large  scale  CIRCULATION  OF  THE 
ATMOSPHERE.  IT  IS  GENERALLY  ASSUMED  THAT  SECONDARY 
FLORS  IN  THE  FORM  OF  BAROCLINIC  RAVES  ARE  THE  PRIMARY 
CAUSE  OF  the  PROPAGATION  OF  ATMOSPHERIC  DISTURBANCES. 
T;(£5E  raves  must  be  TREATED  AS  FINITE  AMPLITUDE 
DISTURBANCES  AND  ACCORDINGLY  THE  USE  OF  NON-LINEAR 
ANALYSIS  15  REQUIRED  TO  PREDICT  TME  PROPERTIES  OF  THE 
RAVES.  Past  ATTEMPTS  AT  CALCULATING  FINITE 
AMPLITUDE  SECONDARY  FLORS  HAVE  NOT  BEEN  VERY 
SUCCESSFUL  BUT  RECENTLY  STUART  AND  RATSON  HAVE 
DEVELOPED  A  METHOD  RHlCH  HAS  PROVED  TO  BE  RELIABLE. 
the  COMPUTATIONS  FOR  THE  CASE  OF  ISOTHERMAL  FLOR 
BETREEN  CONCENTRIC  ROTATiNG  CYLINDERS  HAS  BEEN 
CARRICO  OUT  USING  THIS  METHOD  AND  ONE  OF  THE 
INVESTIGATIONS  OCSCRIBEO  HERE  IS  AN  EXPERIMENTAL 
VERIFICATION  OF  THE  THEORETICAL  PREDICTIONS.  IT  IS 
ALSO  SHORN  THAT  A  LOGICAL  EXTENSION  OF  THE  ThIORT 
REQUIRES  the  existence  OF  JETS  AND  SHOCK-LIKE 
STRUCfUNC  IN  the  FLOR  FIELD  AND  THESE  FEATURES  ARE 
demonstrated  exferimentally,  in  a  second 
investigation  it  is  shorn  strongly  affected  by 
horizontal  shear,  horizontal  shear  mas  a  strong 
stabilizing  effect  on  BAROCLINIC  RAVES.  THE  THIRD 
SET  OF  CBPERIMENTS  DEMONSTRATES  THE  STRONG 
stabilizing  ACTION  OF  HIGH  POLYMER  NON -NE R T ON  I  A N 
FLUIDS.  I  AUTHOR )  ( U ) 
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UNCI ASSIF ICO 


/A0993 


UNCLASilFlCD 


DOC  RCFOUT  BIBLIOQKAFHY  BCABCH  CONTROL  NO.  /A09B2 
A0-B99  T2B  22/2 

AOVISORT  BROUR  FOR  AEROSFACC  RCSCABCN  AND  OCVeLOFNCNT 
FARIS  (FRANCCl 

THE  use  OF  RlNO  SHEARS  tN  THE  OEStBN  OF  AEROSFACE 
VEHICLES.  (U) 

OCT  AA  47R  RYAN.ROBEftr  S.  I 

SCOCBINS* JANES  N.  | 
rent.  no.  A6AR0-BRA 

unclassified  RENORT 

SUFFLENENTART  note:  NATO  FURNISHED.  FRESENTEO  AT  THE 

nectinq  of  the  acaro.  structures  and  materials 

FANEL  <22ROI«  FARIS  fFRANCEl.  R*lt  OCT  AA. 

OESCRIFTOOS:  (•LAUNCH  VEHt CLES ( AEROSFACE >  . 

OESICNI.  <«RINO.  SHEAR  STRESSES*, 

«ER0SFACE  craft,  BUST  LOADS.  AERODYNAMIC 
CHARACTERISTICS.  TURBULENCE  (U) 

identifiers:  SATURN(BOOSTERt  (Ut 

THE  RELATIVE  INFLUENCE  OF  VARIOUS  RIND  FROFlLC 
FROFERTIES  ANQ  DISTURBANCES  OH  LAUNCH  VEHICLE  FLIGHT 
dynamic  RESFOnSE  is  STUDIED.  FARTICULAR  EMFhaSIS 
IS  FlACED  on  the  influence  Of  RIND  SHEARS  AND 
TURBULENCE  ON  DYNAMIC  RESFONSE  OURINB  THE  BOOST  FHASE 
or  THE  FLIGHT,  FOUR  HUNDRED  AND  SEVEN  INDIVIDUAL 
DETAILED  (JIMSFhERE*  RIND  FROFILES  ARC  THE 
FRIMARY  RIND  INFU7S  FOR  THIS  ANALYSIS.  TIME 
RESFONSE  OF  TmE  VEHICLE  TO  EACH  FROFILE  IS  COMPUTED 
AND  A  statistical  EVALUATION  OF  ThE  RESULTS  MADE* 
results  are  OBTAINED  FOR  THE  SATURN  V  SPACE 
VEHICLE  AND  CONCLUSIONS  ORARN  AS  TO  THE  RELATIVE 
INFLUENCE  OF  RlNQ  SHEARS  AND  TURBULENCE  VERSUS  THE 
DEGREE  OF  REFINEMENT  OF  THE  DYNAMIC  MODEL  OF  THE 
space  vehicle.  (AUTHOR*  (U> 


unclassified 


/A09f  2 


UNCLASSIf ICO 


OOC  KCPORT  BIILIOCRA^HY  SEARCH  CONTROL  NO.  /AO>f3 

A0-A4I  039  N/|  N/I 

NASSaCHUSCTTS  INST  Of  TECH  CANtRIOSE  OERT  Of 
HETEOROLOeY 

ROUND  HILL  TURBULENCE  HE ASUREHCNTS .  YOLUHE  I. 
CIPCRIHCNTAL  TECHNIOUES,  OATA-RROCESS I N«  RROCEDURES. 

AND  DATA  TABULATIONS  ROR  RUNS  B7A  THR0U6H  f«A.  (U» 

DEC  AA  3»AR  CRAHfR.H.  E*  IRECORD.R. 

A.  ITILLHAN.J.  E.  I 
CONTRACTI  0A-AHC*3S-0AS>AR>610 
RROJ:  0A-IV0-1AB01-B93A 

task:  I vo*i n»oi -BS3A-oa 

HONITOR:  ECOH  A9-610*VOL-I 

UNCLASSIFIED  RERORT 

SURRLCHENTARV  NOTE:  SEE  ALSO  VOLUNE  2.  AO-AAl  03N. 

OESCRIRTORS:  ( • A THOSRHER I C  NOTION, 

HEASUREHENT I  ,  DATA,  DATA  RR0CESSIN6  SYSTEHS. 

STATISTICAL  ANALYSIS,  RINO,  ATHOSRHERK 
TEHRERATURE,  HUHIOITY,  ATHOSRHERE, 

HETEOROLOfilCAL  RARANETERS.  RORER  SRECTRA, 

ANALYSIS  OF  VARIANCE,  TROROSRHERE  <U) 

the  VOLUHE  OESCRISES  THE  EIRERINENTAL  TECHNIQUES 
AND  THE  OATA-RROCESSInQ  RROCEDURES  EnFLOYEO  IN  A 
RR06RAN  OF  TURBULENT  STRUCTURE  NEASUREHENTS  CARRIED 
OUT  AT  THE  ROUND  HILL  FIELD  STATION,  IT 
ALSO  CONTAINS  DATA  SUHHARIES  FOR  13  OF  THE  7A  FIELD 
EXFERIHENTS  SELECTED  FOR  INCLUSION  IN  THIS  RERORT. 

THE  FIELD  SITE  AND  THE  EXRCRIHENTAL  PROCEDURES  ARE 
DESCRIBED  IN  SECTION  I.  SECTIONS  II  AND 
III  RESPECTIVELY  CONTAIN  DESCRIPTIONS  OF  THE  DATA- 
ACQUISITION  SYSTCH  AND  THE  OAT A-RROCESS I NC 
PROCEDURES.  SECTION  IV  CONTAINS  DATA  SUHHARIES 
FOR  RUNS  BTA  ThROUQH  ffAl  DATA  SUHMARIES  FOR 
^HE  REHAININQ  FIELD  EXRERINENTS  ARC  PRESENTCO  IN 
VOLUNCS  II,  III,  IV,  AND  V.  (AUTHOR)  (Ui 


UNCLASSIFIED 


/A09R3 


uNCLASSirieo 


OOC  NC^OUT  BI8L106KAPHY  SCARCH  CONTROL  NO*  /AOIf2 
AO'AAI  091  *1/1 

NASSACHUSCTTS  INST  Of  TCCH  CAMBRIOCC  OCl^T  Of  • 

NCTCOROLOCY 

ROUND  HILL  TURSULCNCC  NC ASURCNCNTS ^  VOLUME  II*  DATA 
TABULATIONS  FOR  RUNS  9AA  TNR0U6H  tbt*  (Ul 

DEC  AA  37lf  CRANER*H.  E.  IRECORD.f* 

A*  ITILLMAN,J.  E*  I  ^ 

contract:  0A-ANC*2B-0*I>-A»-BI0 
RROJ:  0A<  |V0«i*<901899A 

task:  1  VO-MfOl-B»JA-OB 

monitor:  ECOM  AB-«I0-V0L-2 

UNCLASSifICO  REfORT 

SUffLEMCNTARY  NOTE:  SEE  ALSO  VOLUME  I*  A0*AA1  099  AND 
VOLUME  9.  A0-A41  099. 

OESCRIfTORS:  (•ATMOSPHERIC  MOTION, 

MEASUREMENT  I  ,  DATA,  RINO*  ATMOSPHERIC 
TEMPERATURE.  STATISTICAL  ANALYSIS,  PORER  SPECTRA. 

ANALYSIS  Of  variance,  TROPOSPHERE  (U) 

the  VOLUME  contains  THE  DATA  SUMMARIES  fOR  RUNS 
9AA  THROUCH  IQM*  VERTICAL  PROFILES  Of  MEAN  RIND 
SPEED  AND  air  TEMPERATURE  ARE  PRESCNTEO  IN  SECTION 
I  ANO  THE  turbulence  STATISTICS  ARE  PRESENTCO  IN 
section  II*  FOR  A  DESCRIPTION  Of  TH'  FIELD 
EXPERIMENTS  AnO  THE  DATA  PROCESSINC  PROCEDURES. 

REFERENCE  SHOULD  BE  MADE  TO  VOLUME  I  (AD*441 

099)  OF  THIS  SERIES.  (AUTHOR)  (U) 


UNCLASSIFIED 


/A0992 


UMCLASStFICO 


OOC  RCFORT  fcIIL!06IIAFHV  SCARCH  CONTROL  NO.  /A09R2 

AD-A41  079  N/|  N/2 

HASSACHUSETTS  INST  OF  TECH  CAH1R!D«E  PCFT  OF 
METCOROLOCT 

ROUND  HILL  TURBULENCE  HE ASURCHCNTS .  VOLUNE  tit. 

DATA  TABULATIONS  FOR  RUNS  72  THROUSN  AAOi  (UI 

DEC  *4  299F  CRAMER, K.  E.  IRECORD.F. 

A.  tTiLLNAN.J.  E.  t 
contract:  OA-AMC>2B-OR7««9-C|0 

FROJ:  OA-1  V0-l**«0t-B97A 

task:  1V0-IR901-B97A-0B 

monitor:  ECOM  49-610-V0L-7 

UNCLASSIFIED  REFORT 

SUFFLEMENTARY  note:  see  also  volume  2.  AD-441  07R,  AND 
VOLUME  R.  AO-441  07A. 

oescriftors:  < •atmosfheric  motion, 

MEASUREMENT),  DATA,  RIND,  ATMOSFHERIC 
TEMFERATURE.  soils,  TEHFCRATURE,  STATISTICAL 
analysis,  FORER  SFECTRA,  analysis  or  VARIANCE. 
TROFOSFHERE  lU) 

THE  VOLUME  CONTAINS  THE  DATA  SUMMARIES  FOR  RUNS 

72  Through  440,  vertical  frofiles  of  mean  rind 
SFEEO.  AIR  TEMFERATURE,  AND  SOIL  TEMFERATURE  ARE 
FRESENTEO  in  SECTION  |.  SECTION  I  ALSO 
INCLUDES  estimates  OF  TERMS  OF  THE  HEAT-BUOCET 
EOUAVION.  TURBULENCE  STATISTICS  ARE  FRESEnTED  In 
section  II.  FOR  A  orSCRIFTION  OF  THE  FIELD 
EXFERIMENTS  AND  THE  OAT  A-FROCESS I  r.«  Fi^OCEDURES, 
REFERENCE  SHOULD  BE  MADE  TO  VOLUME  I  (AO-441 
077)  OF  THIS  SERIES.  (AUTHOR)  (U> 


UNCI ASSIF ICO 


/  A0792 


UNCLASSiriEO 


OOC  lie^ORT  8 


SLI068APHV 


SCAIICN  control  no.  /A0992 


A0*4A(  Q74  *l/|  R/a 

MASS acnusctts  Inst  or  rtCH  CANtRio«e  dirt  or 

NCTC0R0L08T 

ROUND  HILL  TURBULCNCC  NfASURENCNTS.  VOLUNC  IV.  OATA 
tabulations  roR  runs  «*C  THROUBH  7«Bi  (UI 

OEw!  «4  37«R  CRAMCR.H.  C.  iRCCORO.r. 

A.  iTiLLHAN.J.  C.  I 
contract:  0A-ANC>28-a<4)-««-610 

RROU:  OA-|VO-( AfOitfSA 

TASm:  1  VO<-iA90l«B89A-O8 

NONITOR!  icon  «!l>0  i  O-VOL-A 


UNCLASiiriCO  RCRORT 

SURRLCHCNTART  note:  see  also  VOLUNE  2,  AO-AAl  029  AND 
VOLUKE  9,  AO-AAI  027. 


OESCRIRTORS:  ( •ATHOSRHER I C  NOTION, 

NEASURENENT »  ,  OATA,  1 1  NO  ,  ATNOSPMERIC 
TENRERATUflC,  SOILS,  TENRERATURE.  STATISTICAL 
analysis.  ROR^'R  spectra,  analysis  or  VARIANCE, 
TROPOSPHERE  lU) 

the  VOLUHE  COhUINS  THE  OATA  SUHHARIES  rOR  RUNS 

AAE  TH.IOUiH  748,  VERTICAL  PROPILCS  Or  NEAH 

•INO  SPEED,  AIR  TEHPERATURE.  AND  SOIL  TtMPERATURE  ARE 

PRESEHTEO  IN  SECTION  I.  SECTECN  I  ALSO 

INCLUDES  ESTIhATES  Or  TERNS  or  THE  MEAT-iUOttET 

EOUATIOH.  TURSULENCE  STATISTICS  ARE  PRESENTEO  IN 

section  II.  roR  A  OESCRlPTiCN  or  THE  FIELD 

EIPERIHCNTS  ANO  THE  OAT A-PROCESS I N6  PROCEDURES. 

RErCRENCE  SHOULD  9E  HAOE  TO  VOLUHE  I  (AD-A*I 

0221  or  THIS  SCRIES.  (AUTHOR)  (U) 
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UNCLASSIFIED 


/A0293 


UNCLASSiriCO 


DuC  KCrORT  BI6L  lOaRA.-^HY  SCARCH  CONTRSl  NO.  /AO>93 

AO-AAl  097  9/1  9/2 

NASSACHUSCTTS  INST  OF  T£CH  CANfRiOSC  DIRT  Of 
NCTCOROLOCY 

ROUND  HILL  TURBULENCE  HE ASURCNCNTS .  YOLUHE  V.  OATA 
TABULATIONS  fOR  RUNS  7BA  THR0U6H  B9C  .  (Ul 

DEC  4A  I07f  CRANER.H.  E.  IRECORO.f. 

A.  ITILLHAN.J.  E.  ( 
contract:  0A-AMC-28«-09J-*»-«|0 

RROJ:  0A>1 V0-I9901-B99A 

task:  iy0-|990l-B97A-0B 

monitor:  ECOM  A9-filO*VOL-9 

UNCLASSIflEO  REPORT 

SUfRLEMf NTARY  NOTE.*  SEE  ALSO  VOLUME  9.  AO-AAl  09*. 

OESCRIfTORS:  (•ATMOSPHERIC  MOTION, 

HEASUREHENT I  ,  DATA,  RINO,  ATMOSPHERIC 
TEMPERATURE,  SOILS,  TEMPERATURC,  STATISTICAL 
ANALYSIS,  PONER  SPECTRA,  ANALYSIS  OP  VARIANCE, 
TROPOSPHERE  (U» 

the  volume  CONTAINS  THE  DATA  SUMMARIES  POR  RUNS 

rsA  THROUGH  i*c.  vertical  profiles  of  mean 

•INO  SPEED,  AIR  TEMPERATURE,  AND  SOIL  TEMPERATURE  ARE 
PRESENTED  IN  SECTION  I.  SECTION  I  ALSO 
INCLUDES  ESTIMATES  OF  TERMS  OF  THE  HEAT-BUO«CT 
EQUATION.  TURBULENCE  STATISTICS  ARC  PRCSENTCO  IN 
SECTION  il.  FOR  A  DESCRIPTION  OP  THE  FIELD 
EIPERIMENTS  ANO  THE  OATA-PROCESS I N6  PROCEDURES, 
REFERENCE  SHOULD  BE  MADE  TO  VOLUME  I  IA0-**I 
097>  OF  THIS  SERIES.  (AUTHORi  (Ul 


UNCL ASSIF  ICO 


/A0>*3 


UMCLASSlFItO 


DDC  REPORT  BIBlIOCRAPHY  SEARCH  CONTROc  NO.  /A01if2 

A0-A6A  229  <4/2 

MIAMI  UNIV  ELA  radar  METEOROLOGICAL  LAB 
PROCEEDINGS  OF  THE  1947  ARMY  CONFERENCE  ON  TROPICAL 
METEOROLOGY,  CORAL  GABLES,  FLORIDA  B-9  JUNE  |947.  (Ul 
DESCRIPTIVE  note:  TECHNICAL  REPT., 

JAN  48  29aP  hlEER. HOMER  «.  I 

GERRISH, HAROLD  P.  I 
REPT*  NO.  19 

contract:  0AA807-47-C-022*4 

pnoj:  DA-IVO«  1  *4901  .BS3A. 09. 07 

monitor:  ECOM  022R-19 

unclassified  report 

SUPPLEMENTARY  NOTE:  SEE  ALSO  REPT.  NO.  4,  AD-411 
892. 

descriptors:  < •meteorology.  SYMPOSIA), 

(•meteorological  PARAMETERS,  •TROPICAL  REGIONS), 

RESEARCH  PROGRAM  ADMINISTRATION,  SCIENTIFIC 
personnel,  SCIENTIFIC  RESEARCH,  MILITARY 
REQUIREMENTS,  RAINFALL.  WIND,  TORNADOES, 

CLOUDS,  FOG,  Thunderstorms,  weather 
FORECASTING,  METEOROLOGICAL  SATELLITES,  MARINE 
METEOROLOGY,  ATMOSPHERIC  MOTION,  AIR  MASS 
ANALYSIS,  thermodynamics,  MICROMETEOROLOGY, 

PANAMA,  SOUTH  AMERICA,  FLORIDA,  PACIFIC 

OCEAN  ISLANDS,  SOUTHEAST  ASIA,  FAR  EAST  (U> 


THE  primary  Interest  or  the  meeting  was  in  the 

REALM  OF  local,  SMALL-SCALE  METEOROLOGICAL  PHENOMENA 
AND  PROBLEMS  IN  THE  TROPICS,  SPECIFICALLY  EXCLUDING 
HURRICANES  AND  TYPHOONS,  ALTHOUGH  THE  PAPERS  WERE  NOT 
completely  LIMITED  TO  THOSE  TOPICS,  THE  OBJECTIVE 
WAS  TO  LEARN  AS  MUCH  AS  POSSIBLE  ABOUT  THE  RECENT 
RESULTS  AND  FUTURE  RESEARCH  PLANS  OF  THE  U.S, 

ARMY  contractors  IN  TROPICAL  METEOROLOGY  AND  TO 
BENEFIT  BY  THE  EXPERIENCE  AND  SPECIAL  KNOWLEDGE  OF 
OTHER  INVITED  GUESTS  FROM  THE  UNITED  STATES  AND 
AIROAD.  twenty  PAPERS  WERE  PRESENTED  AT  THE  TWO- 
DAY  MEETING.  DISCUSSIONS  OF  THE  PAPERS  WERE 
RECORDED  AND  ARC  INCLUDED  IN  THE  REPORT. 

(AUTHOR)  (U) 


4 


. 
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UNCLASSIFIED 


/A0J92 


UNCLASSIFIED 


DOC  REPORT  BIBLI06RAPHY  SEARCH  CONTROL  NO.  /A0992 


AD-6A9  070  *t/2 

ENVIRONMENTAL  TECHNICAL  APPLICATIONS 
WASHINGTON  D  C 

LISTING  or  AVAILABLE  SEMINARS  IANS  N 
DESCRIPTIVE  NOTE:  TECHNICAL  NOTE. 

MAY  AB  28P 
REPT.  NO.  ETAC-TN-68-1 


CENTER  lAIR  FORCE) 
NGS).  lU) 


UNCLASSIFIED  REPORT 


descriptors:  (•weather  forecasting.  SYMPOSIA). 

STORMS.  METEOROLOGICAL  CHARTS.  INDEXES.  EARLY 
WARNING  SYSTEMS.  MILITARY  REGU ! REMENTS c  TROPICAL 
CVCLONES.  METEOROLOGICAL  SATELLITES.  CLEAR  AIR 
TURBULENCE.  TORNADOES.  ABSTRACTS.  THUNDERSTORMS. 
METEOROLOGICAL  RADAR 

identifiers:  mountain  waves 

THE  TECHNICAL  NOTE  FURNISHES  A  COMPLETE  LISTING 
OF  THE  PREPARED  TECHNICAL  SEMINARS  AT  AWS  WING 

headquarters  which  are  available  for  loan  to  all 

AWS  UNITS  FOR  LOCAL  PRESENTATION.  THE  LISTING 
includes  the  seminar  SUBJECT.  AUTHOR  (WHERE 
AVAILABLE),  NUMBER  OF  COPIES  AVAILABLE.  PERIOD  OF 
LOAN,  approximate  PRESENTATION  TINE.  TYPE  OF 
ILLUSTRATIVE  MATERIAL.  AND  A  BRIEF  SYNOPSIS  UF  THE 
SEMINAR  material.  THE  INFORMATION  IS  BASED  ON  AN 
ANNUAL  REPORT  FROM  AWS  WINGS.  (AUTHOR)  (U> 


(U) 

(U) 
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unclassified 


/A0I92 


UNCLASSiriCO 


ODC  REPORT  RlBLlOfiRAPHY  SEARCH  CONTROL  NO.  /AOB»2 
A0-4AT  96*  R/2 

NEATHER  wins  (ISTI  SAN  FRANCISCO  CALIF  «Aff9  SCIENTIFIC 
SERVICES 

OBJECTIVE  HEThOO  TO  FORECAST  SUSTT  SURFACE  NINOS  AT 
NACTAN  AB»  PHILIPPINES*  (U) 

DESCRIPTIVE  note:  METEOROLOGICAL  REPT.  (FINAL)* 

MAY  AS  19P 

monitor:  inn  technical  STU0Y«1B 

UNCLASSIFIED  REPORT 


descriptors:  (^military  facilities*  NEATHER 

FORECASTING).  (•METEOROLOGICAL  PARAMETERS* 

PHILIPPINES).  NINO.  SURFACE  PROPERTIES. 

GUSTS.  MEASUREMENT.  NEATHER  STATIONS. 

ANEMOMETERS.  RUNNAYS*  DIURNAL  VARIATIONS* 

INTENSITY,  tables.  VELOCITY.  PERIODIC 

VARIATIONS  (U) 

THE  relationship  BETWEEN  THE  MAXIMUM  SURFACE  WIND 
GUSTS  AND  THE  MAXIMUM  NINO  SPEED  IN  THE  LOWEST  10.000 
FEET  IS  USED  TO  DEVELOP  AN  OBJECTIVE  TECHNIQUE  TO 
FORECAST  surface  NINO  GUSTS  EQUAL  TO  OR  EXCEEDING  20 
KNOTS  AT  MACTaN  AIR  BASE*  CONSIDERING  ONLY 
the  days  when  gusty  surface  winds  ARC  LIKELY.  THE 
OCPCNOCNT  sample  SHOWS  72S  CORRECT  FORECASTS  AND  A 
HCIDKC  SKILL  SCORE  OF  0*R«*  THE  CORRESPONDING 
FIGURES  FOR  THE  INDCPCNOCNT  DATA  ARC  AVS  AND  0*99* 
(AUTHOR)  (U) 


UNCLASSIFIED 


/A09B 


il.  SPECTRAL  ANALYSIS 


uNCLAssirieo 


ODC  RCPONT  BIILI06IIAPHY  SEARCH  CONTROL  NC*  /B0:i92 
AO-2A9  OHO 

NCR  YORK  UNIV  N  T  SCHOOU  OF  CNfilNCCRINB  AND  SCIENCE 
FORCR  SFCCTRUN  ANALVSIC  OF  TURBULENT  SURFACE  NINOS 
OVER  RATER  UNDER  INVERSION  CONDITIONS  (U) 

JUL  A1  IV  FANOOLFO* JOSEPH! 

contract:  N0NR2B90S 

unclassified  report 


descriptors:  •NETCOROLOBY,  vSEA  BRCCZEi 

•SPCCTROfiRAPHiC  ANALYSIS,  •TCHPCnATURE  INVERSION, 
ATHOSPHERE,  HCaSUREHENT,  HICROHETEOROLOBY  ,  TABLES, 

U) 
Ul 


TERRAIN,  fiNO 

identifiers: 


LONB  tSLAND  SOUND 


33 


UNCLASSIFIED 


/60292 


UNCLASSIFIED 


OOC  REPOST  BI6LI06IIAPHY  SEARCH  CONTROL  NO.  /eOS»2 
AD-27t  Ot2 

ARNY  ELECTRONICS  RESEARCH  AND  DEVELOPMENT  ACTIVITY  RHITE 
SANDS  MISSILE  RANCE  N  MEX 
LON  LEVEL  NIND  MEASUREMENTS  FOR  tALLISTIC 
application  (U) 

IV  SNANSON, ROBERT  N.  I 

unclassified  report 


descriptors:  •guided  missile  trajectories,  •guided 

missiles,  •turbulence,  •NINO,  DRIFT,  LAUNCHING, 
launching  sites,  HATHEHATICAL  PREDICTION,  HEASUREHENT. 
METEOROLOGY,  STATISTICAL  FUNCTIONS,  SURFACE-TO- 
SURFACE,  TAYLOR'S  SERIES  (U) 

APPLICATION  or  THE  LON  LEVEL  NINO  TURBULENCE 
SPECTRUM  TO  THE  BALLISTIC  MISSILE  PROBLEM  NITH  THE 
AID  OF  TAYLOR'S  HYPOTHESIS  IS  DISCUSSED.  RESULTS 
OF  CROSS-SPECTRAL  ANALYSIS  ARE  DISCUSSED  NITH 
REFERENCE  TO  PREDICTING  THE  NINO  AT  THE  LAUNCHER  FROM 
A  SENSOR  AT  SOME  POINT  IN  SPACE  ANAY  FROM  THE 
LAUNCHER.  EXAMPLES  OF  SPECTRAL  AND  CROSS-SPECTRAL 
estimates  ARC  PRCSENTCO.  (AUTHORI  (U> 
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/B0992 


UNCLASSir ICO 


OOC  RCPOKT  BltLIOftKAPHY  SCAKCH  CONTROL  NO.  /B09»2 
A0*27N  *♦?*» 

NASSACHOSCTTS  INST  JF  TCCH  SOUTH  OARTHOUTH  ROUND  HILL 
FICLO  STATION 

STUDIES  OF  the  SRCCTRA  OF  THE  VERTICAL  FLUXES  OF 
HOMENTUH,  HEAT.  AND  MOISTURE  IN  THE  ATMOSPHERIC 
BOUNDARY  LAYER  lU) 

IV  CRAMER.HARRISON  E • I  RECORD • FRANK  A.i 

TILLMAN. JAMES  E.t 

UNCLASSIFIED  REPORT 


descriptors:  •atmosphere*  •turbulence,  boundary 

LAYER.  HY6R0METERS.  MEASUREMENT.  STATISTICAL  ANALYSIS. 
TEMPERATURE.  «ATER  VAPOR.  BIND  (Ul 

THE  SPECTRA  OF  THE  VERTICAL  FLUXES  OF  MOMENTUM. 

HEAT  AND  BATER  VAPOR  IN  IHE  ATMOSPHERIC  BOUNDARY 
LAYER  UNDER  VARIOUS  THERMAL  STRATIFICATIONS  AND 
SURFACE  ROUBHNESS  ARE  PRESENTED.  (U> 
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UNCLASSIFIED 


/BO)»3 


UNCLASSIFIED 


ODC  NCfONT  BIBLIOfiRAFHY  SCAMCH  CONTROL  NO.  /B09f2 
AD-2t9  122 

•HITE  SANDS  MISSILE  RAN6C  N  HEX  • 

A  SURVEY  OF  RIND  FROFILE.  RIND  VARIABILITY,  AND 
ATMOSPHERIC  SPECTRAL  ANALYSIS  STUDIES  USIN6 
HETE0R0L06ICAL  TORER  SYSTEMS  <UI 

DESCRIPTIVE  note:  TECHNICAL  REPT*.  ^ 

NAY  *2  24P  TOURIN.HYRON  H.t 

REPT.  NO.  MM-RRI 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  cREATHCR  STATIONS.  •RIND.  ATMOSPHERICS. 

MEASUREMENT.  SPECTROBRAPH IC  ANALYSIS*  TURBULENCE  (U) 

A  SURVEV  OF  RIND  PROFILE.  RIND  VARIABILITY.  AND 
atmospheric  spectral  analysis  studies  USING  METEOROLOGICAL 
TORER  SYSTEMS. 
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unclassified 


/B0992 


uNCLAssineo 


OOC  ftCPORT  SIBLIOCRAPHY  SEARCH  CONTROL  NO.  /I0992 
A0-H02  OIN 

LIBRARY  Of  C0N6RCSS  BASHINCTON 
Of  V 

EXfCRiNCNTAL  I NVCST I  OAT  1 ONS  Of 
Of  ATHOSfHCRlC  TURBULENCE. 

NAY  42  INf 
REfT.  NO.  T42  99 

UNCLASSiftEO  REfORT 

SUffLENENTARY  NOTE:  TRANS.  fRON  SHUR .  6.  N. 
EfSfERlNENTAL'NYYC  I SSLEOOVAN I Y A  ENER6ET I CHESKOCO 
SfEKTRA  ATHOS  fERNOY  TURBULENTNOST I .  IN; 

TSENTRAL'NAYA  AEROLOCICHESKAYA  OBSER VaTOR  I  Y A  .  TRUDY, 

NO.  NJ,  fP.  79-90,  1942. 

OESCRtPTCRS:  aTURBULENCE.  •ENERfiY,  OENStTY, 

fOURlER  ANALYSIS,  KINETIC  THEORY,  ATNOSPHERE, 

SPECTRA  (VISIBLE  ♦  ULTRAVIOLET!.  lUI 

EXPERINCNTAL  INVEST 16ATI0N  Of  THE  ENERGY  SPECTRUM  Of 
ATMOSPHERIC  TURBULENCE. 


0  c  aerospace  technolobt 

THE  ENERGY  SPEC  TRUM 

(U» 
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UNCLASSIf  ICC) 


/•0X93 


UNCUASSIf ICD 


DOC  IIC>*eDT  DtttlODRAPHY  SCARCN  COWTROt  NO.  /B039a 
AO-AI9  I** 

DOUDkAS  AIRCRAFT  CO  INC  LONC  BCACH  CALIF 
MI-AAB  NI6N  ALTITUDE  BUST  SURVEY.  VOLUNf  II.  FORER 
SFCCTRA.  IU> 

OESCRIPTIVE  MOTE!  FINAL  PERT., 

JUN  A>  RSfF  STROM.J.A.IREATHERrtON.T.C.  I 

contract:  AF9S  AlA  7AN7 

FROJ!  t••«l7 

NONITOR!  ASO  TORA7  M9.  •k 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  (•OUSTS.  HION  ALTITUDE). 

( •NETEOROLOOT i  TURRULENCEl.  ThUNOERSTORNS  . 
tINO.  JET  eONBERS,  VELOCITY,  PENETRATION.  « 0 » 

IDENTIFIERS!  IVAS,  B-AA  AIRCRAFT.  (Ut 


VOLUtE  II  contains  THE  PORER  iPCCTRA  PLOTS  FOP 
VERTICAL.  LATERAL  AND  FORRARO  OUST  VELOCITIES 
CORRECTED  FOR  AIRPLANE  MOTION.  FOLLOREO  BY  THE  PORER 
SPECTRA  PLOTS  OF  UNCORRFCTEO  VERTICAL  ANO  UNCORRECTEO 
LATERAL  OUST  VELOCITIES.  THE  DATA  PRESENTED  RERE 
OBTAINCO  FROM  lO«  HlOH  ALTITUDE  STORM  PENETRATIONS  IN 
RHICH  THE  LENOTH  OF  RUNS  VARIED  UP  TO  ;«I0  SECONDS. 

The  data  here  sampled  29  TIMES  PER  SECOND  AND  THE 
AUTOCORRELATION  FUNCTION  NAS  COMPUTED  FOR  179  PHASE 
SHIFTS.  lAUTH'Rl  lUI 
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UNCLASSIFIED 


B0792 


uNCLASsirieo 


OOC  t«CPORT  StBLIOaRAPHy  SEARCH  CONTBOC  NO.  /%0392 

AO-190  049 

NC«  rOBK  UNIV  H  V 

THE  INTERCRETaTION  Of  BAVE  SRCCTRA  IN  TERNS  Of  THE 
RIND  :*ROfIl.E  INSTEAD  Of  THE  BINS  HCASUREO  AT  A 
constant  HEl&HT,  (Ul 

DEC  4S  99f  'IERSON.BIlLARO  J.  ,JR*( 

REfTt  NO.  6SU*>  19 
contract:  N429Q4  t09? 

UNCLASSlflEO  REfORT 

SUffLCHEMTART  NOTE: 

OCSCRlfTORS:  ••bind,  curved  fROfiLCSi.  (•BATER  CAVES, 

RINOl,  OCEAN  Caves,  THEORT,  TURBULENCE,  HEASUREHENT, 
fREBUENCr,  FRICTION.  VELOCITY.  CALIBRATION. 
INSTRUHENTATIOn,  RECOROINC  SYSTEHS,  STRESSES,  REYNOLDS 
NUNBER  (U» 

lOENTIflCRS:  1941  <U) 

the  EfECT  Of  THE  VARIATION  Of  THE  HEAN  BIND  BITH 
HEI6HT  (AS  A  fUNCTtON  Of  THE  VARIOUSLY  PROfOSED 
ORAC  CQEff  IC lENTSt  ON  THE  INTERPRETATION  Of  BAVE 
SPECTRA  fOR  fULLY  DEVELOPED  SEAS  IS  ANALYZED*  IT 
IS  fOUNO  that  this  EffECT  BRIN6S  THE  RESULTS  Of 
NEJPANN,  BILSQN,  ANO  HOSKOBITZ  AND  PlERSON 
INTO  CLOSER  AOREEHENT.  fURTHER  INPROVEHENT  IN  BAVE 
THEORT  bill  OEPCNO  ON  THE  SOLUTION  'f  PROBLEHS  IN 
TURBULENCE  ANQ  ON  HORE  PRECISE  NEASUREHENTS  Of  CAVES 
ANO  CINOS  AT  SEA.  (AUTHOR)  (U) 


UNCLASSlflEO 


/B0)9 


UNCLASSir ICD 


DDC  HCPOf^T  BieilOC^APHT  SEARCH  CONTROL  NO*  /B0992 
AD*tQ3  725 

TECHNISCHE  HOCHSCNULE  DARMSTADT  {6ERNANYI 
ON  THE  TNO-DIHENSiONAL  SPECTRAL  ANALYSIS  OF  KINETIC 
energy  OVER  A  CIRCUMPOLAR  AREA  OF  A  SPHERE*  <Ul 

OESCRIFTIVE  NOTE:  TECHNICAL  NOTE  NO.  9* 

DEC  A9  ASP  MES!NCCR.F.  t 

contract:  AF&l  052  lAA 

monitor:  AFCRL  .  250 

UNCLASSIFIED  REPOST 
SUPPLEhENTARY  NOTE; 

descriptors:  (vRINOi  ATMOSPHERIC  MOTION), 

« •TURBULENCE ,  ATMOSPHERIC  P<1TI0N),  KINCTK  THEORY, 
0NE-0IHENS!0NAL  FLCR,  TPO  CIMENSIONAL  FLOi, 

SPECTROSCCPY  ,  POLAR  REGIONS,  AIR,  REST  GERMANY  CU> 

TRO  POSSIBILITl*:?.  FOR  TH-  TRO-O I HEHS  I  ON  AL  SPECTRAL 
ANALYSIS  Of  KINETIC  ENERGY  OF  FIOR-FIELOS  lON 
SPHERICAL  EARTH)  ARE  DISCUSSED:  ONE  USIN6  THE 
ASSOCIATED  LESENDRC  PGLYNCHULS  FOR  HERIDIONAt 
REPRESENTATION,  AND  THE  OTHER  THE  SIN  FUNCTIONS  RITH 
A  LAV ITUOE-OEPENOCNT  AHPLITUOE  FACTOR-  THE  LATTER 
METHOD  IS  APPLIED  TO  THE  ANALYSIS  OF  SOME  500  MB 
OBSERVED  ANO  BAROTROP I C ALL Y  PREDICTED  RIND  FIELDS* 

THE  OBTAINED  TRO  IHENSIONAL  F MO  RCSULTINfi 
ONEDIHCNSIONAL  S  .TRAL  0 1  STR I  i<UT  I  OHS  ARE  DESCRIBED, 

A  FAIR  SIMILARITY  5S  OBSERVED  BcTREEN  THE 
MERIDIONAL  SPECTRA  OF  lONAL  MOTION  AfiO  ZONAL  SPECTRA 
OF  MERlDiONAL  MOTION,  ANO  BETREEN  THE  HcRIDIONAL 
SPECTRA  OF  meridional  MOTION  ANO  ZONAL  SPECTRA  OF 
ZONAL  MOTION,  DIFFERENCES  IN  TIME  VARIATIONS  Pf 
OBSERVED  AND  PREDICTED  SPECTRA  ARE  TREATED; 

PREDICTED  SPECTRA  SHORED  CONSIDERABLY  SMALLER  TIME 
variability,  DATA  ON  THE  INFLUENCE  OF  THE 
VISCOSITY  TERM  ON  THE  SPEC’RA  ARE  PRESENTED. 

(AUTHOR)  (U) 


UNCLASSIFIED 


/B0952 


C»CLASSIFIED 


OOC  REFOKT  SlBLtOfiRMPHf  SEARCH  CONTROL  NO.  /90J97 
AO-AOB  791 

fcnnsylvania  state  univ  university  rark  coll  of 

ENGINEERING  ANO  ARCHITECTURE 
AIRBORNE  investigation  OF  ATMGSRHERIC 

TURBULENCE-  (U) 

OESCRIRTIVE  NOTc:  HASTFR*S  THESIS. 

SEP  AH  «AP  PAYNE, FREO  RAY  I 

unclassified  REPORT 

SUPPLEMENTARY  NOTE: 

descriptors:  (•atmospheric  MOTION.  MEASUREMENT), 

ANEMOMETERS,  AIRBORNE,  RIND,  FLUID  TLOR,  SPECTROSCOPY, 
DATA,  MATHEMATICAL  ANALYSIS  (Ul 

IN  ATMOSPHERIC  TURBULENCE  A  (-9/3)  PO«ER  LAB 
BEHAVIOR  OF  THE  ENERGY  SPECTRUM  NAS  SHORN  BY 
EXPERIMENT  70  EXIST  OVER  A  CONSIDERABLE  RANGE  OF  RAVE 
NUMBERS,  this  RANGE  CAN  EXCEED  THREE  DECADES  UNDER 
CONDITIONS  OF  INTENSE  DISSIPATION.  PROOF  RAS  GIVEN 
OF  THE  FEASIBILITY  OF  AIRBORNE  HOT-RIRE  ANEMOMETRY  AS 
A  NEN  experimental  TECHNIQUE.  (U) 
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unclassified 


/B0192 


un':lassificd 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /B09f2 

AD-G29  900  *i/2  19/2 

COLORADO  STATE  UNIV  FORT  COLLINS  FLUID  DYNANICS  AND 
DIFFUSION  LAB 

LOCAL  ISOTROPY  IN  NINO  TUNNEL  TURBULENCE.  (U) 

descriptive  note:  technical  REPT.. 

SEP  29P  SANDBORP.V.  A.  IHARSHALL.R. 

0«  S 

contract:  0A-AHC-26-09J-*9«G9 

UNCLASSIFIED  REPORT 
SUPPLEHENTARY  NOTE: 

descriptors:  (tTURaULCNT  BOUNDARY  LAYER.  NINO 

TUNNELS) f  <«ATMOSPHERIC  NOTION,  ATHOSPHERE 
MODELS),  FLAT  PLATE  MODELS,  SPECTROSCOPY, 
axially  symmetric  FLON,  MICRONETEOROLOGY  iU) 

EXPERIMENTAL  EVALUATION  OF  THE  LONGITUDINAL 
turbulent  SPECTRUM  IN  THE  BOUNDARY  LAYER  OF  A  LONG 
TEST  SECTION  NINO-TUNNEL  IS  REPORTED.  THE  SPECTRA 
AGREE  VERY  CLOSE  NITH  SPECTRA  REPORIEO  FDR  NaTER  FLON 
IN  AN  OCEAN  TIDAL  CHANNEL  AND  ALSO  FOR  AIR  FLON  OVER 
the  sea  surface.  THE  SPECTRA  ALL  AGREE  NITH  THE 
PREDICTIONS  OF  LOCAL  ISOTROPY.  THE  DATA  REPORTED 
NERE  taken  in  A  FLAT  PLATE  BOUNDARY  LAYER  AT  A 
STATION  69  FEET  FROM  THE  TUNNEL  ENTRANCE.  THE 
FREE-STREAM  velocity  NAS  20  FEET  PER  SECOND.  THESE 
FLAT  PLATE  BOUNDARY  LAYER  SPECTRA  DIFFER  GREATLY  FROM 
PREVIOUS  data  reported  FOR  FLONS  NITH  MUCH  SMALL 
LENGTH  DIMENSIONS.  (AUTHOR)  (U) 
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UNCLASSIFIED 


/B0292 


UNCLASSIFIED 


DOC  REFORT  BIBLI06RARHY  SEARCH  CONTROL  NOt  /B03S2 

AO-427  72B  N/l  4/2 

REDSTONE  SCIENTIFIC  INFORMATION  CENTER  REDSTONE  ARSENAL 
ALA 

THE  SPECTRAL  STRUCTURE  OF  TURBULENCE  IN  A  FREE 
ATMOSPHERE  BASED  ON  DATA  OBTAINED  BY  AIRCRAFT*  (U> 

JUN  44  IBP  SHUR»6*  N*  I 

REPT*  NC.  RSIC-4H2, 

monitor:  tt  44-42124 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  TRANS.  OF  TSENTNALNAYA 
AEROLOGICHESKAYA  OBSERVATORIYA*  TRUDY  (USSR)  NS2 
PH2-52  194H. 

descriptors:  (*GUSTS»  fluid  mechanics),  {vCLEAR 

AIR  turbulence,  FLUID  MECHANICS),  ATMOSPHERIC 
MOTION,  energy,  ATMOSPHERIC  SOUNDING,  AIRPLANES, 

USSR  (U) 

ON  THE  BASIS  OF  THE  ANALYSIS  OF  EXPERIMENTAL  DATA 
ON  turbulence  obtained  by  A  TU-IOH  AIRCRAFT,  THIS 
ARTICLE  examines  THE  ENERGY  SPECTRUM  OF  THE  VERTICAL 
VELOCITY  COMPONENT  OF  TURBULENT  GUSTS  IN  A 
TEMPERATURE-STRATIFIED  ATMOSPHERE.  THE 
RELATIONSHIP  BETWEEN  THE  SPECTRA  OF  THE  VERTICAL  AND 
HORIZONTAL  COMPONENT  IN  A  STABLY  STRftTlFIEO 
atmosphere  is  ALSO  EXAMINED-  THE  MEASUREMENTS  OF 
the  GUST  loads  IN  A  NARROW  BAND  OF  FREQUENCIES 
(NAVE  NUMBERS)  HAKE  IT  POSSIBLE  TO  OBTAIN  THE 
DISPERSIONS  In  THE  VELOCITIES  OF  GUSTS  IN  A  WIDE 
RANGE  OF  scales*  (AUTHOR)  (U) 
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UNCLASSIFIED 


/B0292 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /BOSf2 
AD-AR2  102  R/2  8/> 

BRITISH  COLUHBIA  UNIV  VANCOUVER  INST  OF  « 

OCEANOGRAPHY 

SPECTRA  OF  VELOCITY  ANO  TEHPERATURE  FLUCTUATIONS  IN 
THE  atmospheric  BOUNDARY  LAYER  OVER  THE  SEA.  (U) 

JAN  *A  :7P  PONO.S.  ISMITH.S.  0.  I 

HAHBLIN.P.  F.  IBURLING.R.  N.  I 

UNCLASSIFIED  REPORT 

AVAILABILITY!  PUBLISHED  IN  JOURNAL  OF  ATMOSPHERIC 
SCIENCES  V22  NN  P27A>a4  JUL  |96A. 

DESCRIPTORS!  (•MARINE  METEOROLOGY.  BOUNDARY 
LAYER).  (•WIND.  VELOCITY).  (•ATMOSPHERIC 
TEMPERATURE,  MARINE  METEOROLOGY).  DISTRIBUTION. 

METEOROLOGICAL  INSTRUMENTS.  ANEMOMETERS. 

CALIBRATION,  TURBULENCE.  CANADA  (U) 

MEASUREMENTS  OF  THE  SPECTRA  OF  FLUCTUATIONS  IN  WIND 
VELOCITY  OVER  THE  SEA  SENSED  BY  THREE  BASICALLY 
DIFFERENT  INSTRUMENTS  ARE  DESCRIBED.  ONE 
COMPARISON  SHOWS  GOOD  AGREEMENT  BETWEEN  SPECTRA  FROM 
A  THRUST  ANEMOMETER  AND  CUP  ANEMOMETERS.  ANOTHER 
SHOWS  THAT  GREATLY  IMPROVED  PRECISION  OF  SPECTRA 
DERIVED  FROM  A  HOT  WIRE  ANEMOMETER  CAN  BE  GAINED  BY 
CALIBRATING  THE  LOW  FREQUENCY  RESPONSE  ASAINST 
SPECTRA  FROM  CUP  ANEMOMETERS.  THE  MEASUREMENTS 
CONFIRM  KOLMOGOROFF'S  PREDICTION  OF  THE  EXISTENCE 
OF  A  UNIVERSAL  FORM  OF  THE  SPECTRUM  AT  HIGH  WAVE 
numbers,  the  shape  of  f  SPECTRUM  OF  TEMPERATURE 
FLUCTUATIONS  AGREES  WITH  THAT  FOUND  BY  EARLIER 
WORKERS.  (AUTHOR)  (U) 
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UNCLASSIFIED 


/B0292 


UNCLASSIFIED 


ODC  refort  bibliography  search  control  no.  /B0>92 

AO-***?  77**  I/I  l/>  H/l 

SYSTEMS  engineering  GROUP  RESEARCH  AND  TECHNOLOGY  OIV 
NRIGHT-PATTERSON  AFB  OHIO 

A  SUMMARY  OF  SOME  RECENT  DEVELOPMENTS  IN  THE 
DESCRIPTION  OF  ATMOSPHERIC  TURBULENCE  USED  FOR 
AIRCRAFT  STRUCTURAL  DESIGN.  (Ul 

DESCRIPTIVE  note:  TECHNICAL  REPT.«  1  FEB-l  MAY  **• 

AUG  **  ?1P  AUSTn4*ttILLlAM  HUGH  I 

proj:  AF-I***9 
task:  1*IA902 

monitor:  seg  tr-**-**b 

UNCLASSIFIED  REPORT 


descriptors:  (•aircraft,  structures*, 

(•ATMOSPHERIC  MOTION,  AIRCRAFT*,  GUST  LOADS, 
acceleration,  LOAOING(MECHANICS)  ,  GUSTS, 
turbulence,  velocity,  airframes,  SYSTEMS 

ENGINEERING  (U) 

IN  RECENi  YEARS,  AIRCRAFT  STRUCTURES  ENGINEERS  HAVE 
COME  TO  RELY  ON  POWER  SPECTRAL  DENSITY  CONCEPTS  IN 
THE  description  OF  ATMOSPHERIC  TURBULENCE  USED  IN 
STRUCTURES  WORK.  THIS  IS  PRIMARILY  DUE  TO  A 
GROWING  AWARENESS  THAT  THE  SPECTRAL  APPROACH  IS  FAR 
MORE  REALISTIC  THAN  THE  HERETOFORE  USED  ^DISCRETE 
GUST*  CONCEPT.  ALTHOUGH  THERE  IS  A  CONSIDERABLE 
DIFFERENCE  OF  OPINION  AMONG  VARIOUS  INVESTIGATORS  ON 
THE  PRECISE  mathematical  FORMS  OF  RELATIONS  USED  IN 
TrtE  SPECTRAL  APPROACH,  IT  APPEARS  THAT  THE  APPROACH 
CA*^  BE  USED  WITH  CONriDENCE  ON  HOST  PRESENT  DAY 
AIRCRAFT  AS  LONG  AS  IT  IS  APPLIED  IN  A  CONSISTENT 
FASHION.  USiNG  SPECTRAL  TECHNIQUES,  IT  IS  POSSIBLE 
TO  CONVEPI  AIRCRAFT  6»'ST  ACCELERATION  STATISTICS  INTO 
A  FORH  THAT  CAN  BE  USED  BY  ENGINEERS  AS  AN  ACCURATE 
DESCRIPTION  OF  ATMC<PHERIC  TURBULENCE  FOR  VARIOUS 

CLASSES  or  aircraft,  these  technioues  have  been 

APPLIFO  TO  A  VERY  LARGE  SAMPLE  OF  B-»2  GUST 
ACCELERATION  iTATISTICS  TAKEN  DURING  CRUISE 
OPERATIONS  TO  DEMONSTRATE  THE  PROCEDURE.  IT  IS 
NOTED  THAT,  EvEt'i  IF  THE  MATHEMATICAL  FORMS  OF 
RELATIONS  USED  IN  THE  SPECTRAL  PROCEDURE  ARE  CHANGED. 
changes  in  the  OESCRIPTKN  of  ATMOSPHERIC  TURBULENCE 
CAN  BE  MADE  R»THCR  EASILY.  (U» 
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HNCLASSIF  lEO 


/B0?»3 


uNCLAssirieo 


DDC  REPORT  BI1LI06RAPHY  SEARCH  CONTROL  NO.  /B09f2 
AO-A'ta  HA*!  H/2 

PENNSYLVANIA  STATE  UNIV  UNIVERSITY  PARK  DEPT  OP  « 

HETEOR0L06Y 

RIND  PROFILES.  SPECTRA.  AND  CROSS-SPECTRA  OVER 
H0N06ENE0US  TERRAIN.  (U> 

OESCRIPTIVE  note:  ANNUAL  REPT.  NO.  I.  I  JUN  &S-91  NAY  ^ 

44. 

JUN  Af  JAP  BLACKAOAR.ALFREO  K.  I 

CHAPLIN .ANTON  S*  I 
contract:  DA-28-0A1-AHC-0i288(El 

task:  IV-01 AS0IB8JA-10-I2 

honitcr:  ecom  oijsb-i 

UNCLASSIFIED  REPORT 


descriptors:  (•NINO.  HATHEHATICAL  MODELS). 

equations  of  motion,  terrain,  spectroscopy. 

MATHEMATICAL  ANALYSIS*  STRESSES  (U) 

AN  APPROXIMATE  THEORY  OF  RiNO  PROFILES  6ELOR  200 
METERS  IS  DEVELOPED  8ASE0  ON  PLANETARY  BOUNDARY  LAYER 
RIND  MODELS  BY  SEVERAL  AUTHORS.  IN  THE  CASE  OF 
NEUTRAL  STRATIFICATION.  THE  THEORY  HAS  BEEN  ADAPTED 
FOR  FITTIN6  OBSERVED  PROFILES  AND  THE  DERIVATION  OF 
PARAMETERS.  IN  THE  CASE  OF  OIABATIC  STRATIFICATION 
the  fiENERALIZEO  RIND  PROFILE  EQUATION  CAN  BE 
transformed  INTO  THE  SAME  FORM  AS  THE  KEYPS 
EQUATION  RHICH  HAS  BEEN  USED  HITHERTO  IN  LORER 
LAYERS.  A  METHOD  OF  0ETERMININ6  EOOY  EXCHANGE 
COEFFICIENTS  IS  APPLIED  TO  A  COMPOSITE  RINO 
DISTRIBUTION  AND  PRELIMINARY  VALUES  ARE  GIVEN  IN 
TABULAR  FORM.  (AUTHOR)  (U) 


UNCLASSIFIED 


/B0J92 


UNCLASSiriED 


ODC  REPORT  aiBLlOGRAPHT  SEARCH  CONTROL  NO.  /B0992 

AO-AA7  761  20/R  1/1  R/1 

COLORADO  state  UNIV  PORT  COLLINS  FLUID  MECHANICS 
PrOSRAH 

A  NUMERICAL  EXPERIMENT  ON  A  TURBULENCE  MODEL.  <Ut 

DESCRIPTIVE  note:  TECHNICAL  REPT., 

DEC  67  t30P  GIORG'NI ,ALDO  I 

REtf.  NO.  CERA7-68AGN9 
contract:  0A-AMC-2B-0N7-6B«G20 

PROU:  22<(6 

UNCLASSIFIED  REPORV 


descriptors:  (•TURBULENCEi  mathematical 

MODELS!.  PARTIAL  DIFFERENTIAL  EQUATIONS,  FOURIER 
analysis,  INTEGRATION,  EQUATIONS  OF  MOTION, 

SHOCK  NAVES,  DIGITAL  COMPUTERS,  CORRELATION 
TECHNIQUES,  ATMOSPHERIC  MOTION 
identifiers:  C0C-6600.  burgers'  EQUATION, 

COMPUTER  analysis 

BURGERS*  EQUATION  IS  FOUR  I ER-AN AL YZED  TO  OBTaIN  A 
SYSTEM  OF  A  DISCRETE  INFINITY  OF  EQUATIONS  IN  A 
DISCRETE  infinity  OF  VARIABLES.  THIS  SYSTEM  IS 
STUDIED  numerically  ANO  THE  RESPONSE  TO  RANDOM 
INITIAL  CONDITIONS  IS  OBTAINED  BY  USE  OF  A  COC  6600 
DIGITAL  COMPUTER.  THE  60  REALIZATIONS  OBTAINED 
NERE  USED  TO  OBTAIN  MEAN  AMPLITUDES,  AVERAGE  ENERGY 
SPECTRA,  SKENNESS  FACTORS,  FLATNESS  FACTORS,  AND 
CORRELATION  FUNCTIONS.  (AUTHOR)  (U) 
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UNCLASSir  ICO 


OOC  RCPORT  BitLIOCflAPNV  SEARCH  CONTROL  NO.  /COSfS 
AO-All  ’01 

TCCHNISCHC  HOCHSCHULC  OARNSTAOT  IRCRNANY) 

THC  CrrCCT  O’  OCrORNATlON  IN  THE  RINO  ’ICLO  ON  THE 
LARCC-SCALC  HORIZONTAL  DISHCRSION  OF  CLUSTERS  IN  TNE 
ATMOSPHERE.  <UI 

APR  AS  AfP  OJURIC.O.I 

RCPT.  NO.  TNA 
CONTRACT:  APAI  0’2  ’AA 

monitor:  apcrl  rept.  as  tot 

UNCLASSlflEO  REPORT 


descriptors:  (•rind.  N0TI0N».  (•TURSULCNCC. 

ArMOSPHCRC),  AIR,  particles,  fluid  FLOS. 

OIF  FUSION.  OCFORHATION.  VORTICES. 

HCTiOROLOCICAL  CHARTS.  AIR  NASS  ANALfSlS. 
lOCNTlFICRS:  I’AS. 

THE  OCFORHATION  OF  AIR  BODIES  IN  THE  HORIZONTAL 
FLO*  IS  STUOICO  IN  ABSENCE  OF  SMALL-SCALE  TUR  BULENT 
DIFFUSION.  ON  THE  BASIS  OF  KINEMATIC  MODELS. 

FORMULA?  »RE  evaluated  RHlCH  SHOB  THE  INCREASE  OF  THE 
MEAN  SOUARC  DISTANCE  OF  MATE  RIAL  PARTICLES  FROM  THE 
iRAVITT  CENTER  OF  EACH  CLUSTER  OF  PARTICLES.  THE 
results  ARC  COMPARED  RITH  STATISTICS  ON  THE 
OISMCRSION  OF  AIR  TRAJEC  TORIES  IN  ThC  BAROTROPIC 
MODEL  CORRCS^v'NOINS  TO  THE  DCVCLOPNCNT  OF  THE  FLOR  ON 
THE  NORTHERN  NCMISPHCRE  IN  A  PERIOD  OF  t  OATS.  THE 
PHENOMENON  OF  ARRANBCNCNT  OF  MATERIAL  RANDS  ALONB  THE 
CUR  RENTS  IS  EKPLAINED  AS  A  PROPCRTT  OF  FLUID  MOTION. 
THE  KNORLCOGC  OF  THE  DEFORMATION  RENDERS  IT  POS 
SIBLC  TO  SET  A  OUANTITATIVE  CIPLANATION  OF  THAT 
PROCESS.  (AUTHOR)  (Ul 
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UNCLASSIFIED 


/CQ)*2 
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UNCLASSir ICO 


DDC  REPORT  BIILIOSRAPHY  SEARCH  CONTROL  NO.  /C03iP2 
AO-MIL'  144 

RAND  CORP  SANTA  MONICA  CALIF 

TURBULENCE.  DIFFUSION.  AND  6R  (U> 

AU<  42  4P  KCLLOGi.N.R.t 

RCPT.  NO.  P2774 

UNCLASSIFIED  REPORT 


DESCRIPTORS! 

ATMOSPHERIC 

DIFFUSION. 

identifiers: 

IT42. 


f tATMOSPHERlC  MOTION.  HEAT). 
TIDES.  RIND.  TURBULENCE. 

GRAVITY  RAVES  (ATMOSPHERE). 


(U) 

(U) 


turbulence,  diffusion.  ANO  GRAVITY  RAVES  IN  THE 
ATMOSPHERE. 
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UNCLASSIFIED 


/C02§2 


J 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY 


SEARCH  CONTROL  NO.  /C0f92 


AO'MIS  600 

HCTEOROLOGY  RESEARCH  INC  ALTAOENA  CALIF 
AIRCRAFT  WAKES  AND  DIFFUSION  ENHANCEMENT,  PART 
B. 

descriptive  note:  final  rept., 

MAY  6?  INP  MlTHiT.B. I ACCREADY  ,P.B* L 

contract:  0AR2  OOTCMLSNS 

UNCLASSIFIED  REPORT 


lU) 


descriptors:  (•wake,  aircraft),  («CL0U0S, 

TURBULENCE),  ATMOSPHERE  MOTION,  AERODYNAMIC 
CHARACTERISTICS,  DIFFUSION,  MOTION,  WIND, 

EXPERIMENTAL  DATA,  SMOKES,  VORTICES.  (U) 

identifiers:  1967.  (U) 

AIRCRAFT  WAKES  AND  DOWNWARD  DIFFUSION  ENHANCEMENT. 
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UNCLASSIFIED 


/C0392 


UNCLASSIFIED 


ODC  REPO)«T  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /C0792 
AD-R2J  938 

FUEL  CELL  RESEARCH  STEERING  COMMITTEE* 

turbulent  dispersion  in  a  pipe  FL0«.  (Ut 

DESCRIPTIVE  NOTE;  FINAL  REPT., 

SEP  63  92P  BECKER, H.  A.  t ROSENSNE I G  ,  R  . 

E.  IGNOZDZ.J.  R.  I 
CONTRACT:  AF19  60M  6161 

PROJ:  860R 

task:  860M0 

monitor:  AFCRL  63  777 

UNCLASSIFIED  REPORT 

supplementary  note; 

descriptors;  < •turbulence ,  diffusion),  j*PIPES,  FLUID 
FLORl,  light  transmission,  SCATTERING,  GENERATORS, 
TRANSDUCERS,  MEASUREMENT,  SPECTRUM  ANALYZERS,  SHEAR 
stresses,  PHOTOMULTIPLIERS,  VELOCITY,  SENSITIVITY, 
INJECTORS,  FOG  (U> 

identifiers:  1963  (U> 

TURBULENT  DIFFUSION  FROM  A  POINT  SOURCE  IN  A  PIPE 
FLO«  MAS  BEEN  STUDIED.  IT  WAS  DESIRED  TO  VERIFY 
RICHARDSON'S  LAD  AND  TO  EVALUATE  THE  PARAMETER  B 
IN  LIN'S  derivation  OF  THAT  LAi.  DIFFICULTIES 
WERE  ENCOUNTERED  AND  THE  DATA  OBTAINED  WERE 
INSUFFICIENT  FOR  THESE  PURPOSES.  A  VERY 
CONSIDERABLE  QUANTITY  OF  NOVEL  AND  USEFUL  INFORMATION 
WAS  nevertheless  GATHERED.  THE  SCATTERED-LIGHT 

technique  was  used  to  map  the  fileds  of  point- 
concentration  FLUCTUATIONS  AND  OF  THE  MEAN 
CNNCENTRATION  IN  THE  DIFFUSION  PLUME.  THE  RELATIVE 
INTENSITY  OF  THE  PO I  NT -CONCENTR AT  I  ON  FLUCTUATIONS  WAS 
FOUND  TO  BE  OF  THE  ORDER  OF  1008  ON  THE  PLUME  AXAS 
AND  INCREASED  TOWARD  THE  PLUME  EDGES.  THE 
PARAMETERS  IN  TAYLOR'S  THEORY  WERE  EVALUATED!  THE 
INTENSITY  OF  FLUCTUATIONS  IN  THE  RADIAL  COMPONENTS 
OF  THE  velocity  OF  A  DIFFUSING  PARTICLE  WAS 
ESTIMATED  TO  BE  2.819  Or  THE  CENTERLINE  VELOCITY  IN 
THE  PIPE,  AND  THE  LAGRAnGIAN  iSPATIAL* 

INTEGRAL  SCALE  WASFOUND  TO  BE  OF  THE  MAGNITUDE  OF 
8,39  OF  the  pipe  RADIUS.  THE  VALUE  RESULTING  FOR 
THE  TURBULENTPECLET  NUMBER  (THE  PRODUCT  OF  PIPE 
DIAMETER  TIMES  CENTERLINE  VELOCITY  DIVIDED  BY 
TURBULENT  DIFFuSIVITYl  IS  892.  (AUTHOR)  (U) 
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UNCLASSIFIED 


/C0392 


UNCLASSIFIED 


ODC  REPORT  ei&LIOGRAPHY  SEARCH  CONTROL  NO.  /C0992 
AO-606  HR2 

TECHNISCHE  HOCHSCHULZ  DARMSTADT  (GERMANY) 

RESEARCH  IN  ATMOSPHERIC  MACROTURBULENCE.  (U) 

DESCRIPTIVE  note:  FINAL  REPT. 

JUN  6H  19RP  WIPPERMANN.F.  I 

CONTRACT:  AFAl  092  766 

monitor:  AFCRL  ,  6H  667 

unclassified  report 

SUPPLEMENTARY  NOTE: 

descriptors:  (•atmospheric  motion,  scientific 

RESEARCH),  (•SCIENTIFIC  RESEARCH,  ATMOSPHERIC  MOTION), 
ATMOSPHERE,  TURBULENCE,  METEOROLOGICAL  PHENOMENA, 
DIFFUSION,  RINO,  AIR  MASS  ANALYSIS,  DEFORMATION,  FLUID 
MECHANICS,  ENE:TGY,  FOURIER  ANALYSIS,  SCRIES, 

DIFFERENTIAL  EQUATIONS,  STOCHASTIC  PROCESSES, 

TRANSPORT  PROPERTIES,  PARTICLES,  TRAJECTORIES  (U) 

identifiers:  MACROTURBULENCE  (U> 

contents:  on  the  eulerean  and  lagrangcan 
statistics  of  very  large-scale  ATMOSPHERIC  MOTIONS! 

SOME  PROBLEMS  OF  ATM(}SPHER!C  DIFFUSION  ON  VERY 
LARGESCALE!  ThE  EFFECT  OF  DEFORMATION  IN  THE  RIND 
FIELD  ON  THE  LARGE-SCALE  HORIZONTAL  DISPERSION  OF 
CLUSTERS  IN  THE  ATMOSPHERE!  ON  THE  TRO  DIMENSIONAL 
SPECTRAL  ANALYSIS  OF  KINETIC  ENERGY  OVER  A 
CIRCUMPOLAR  AREA  OF  A  SPHERE!  ABOUT  THE 
differential  EGUATIONS  of  particle  diffusion  IN  THE 
ATMOSPHERE  CAUSED  BY  LARGE-SCALE  TURBULENCE! 

REMARKS  ON  THE  BEHAVIOR  OF  COMPUTED  AIR 

TRAJECTORIES  NEAR  THE  BOUNDARIES  OF  AN  OCTAGONAL 

AREA.  (U) 
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UNCLASS  I  F  I  ED 


/C0J92 


UNCLASSIFieo 


DOC  REPOR'^  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /C0992 
AO-BJl  0»T  ‘*/2 

enmanuel  coll  boston  mass  oriental  science  library 

TCRBULENT  DIFFUSION  FROM  A  CONTINUOUS  POINT  SOURCE  IN 
THE  PRESENCE  OF  VERTICAL  AOVECTiON.  (U) 

DESCRIPTIVE  note:  RESEARCH  TRANSLATION. 

NOV  49  I9P  HSUI'CH* ING.LO  I 

REPT.  NO.  EMM-A9-17, 
contract:  AF  |9(428»-9079, 
monitor:  tt  ,  aa-aioob 

UNCLASSIFIEO  REPORT 

SUPPLEMENTARY  NOTE:  TRANS.  OF  CH'I  HSIANG  HSUEH 
PAO  (CHINESE  i-EOPLE'S  REPUBLIC*  V99  N9  »J79-81 
1  TA3. 

DESCRIPTORS;  (•DIFFUSION,  •ATMOSPHERIC  MOTION), 
TURBULENCE,  ATMOSPHERE,  TRANSPORT  PROPERTIES, 

AEROSOLS,  METEOROLOGY,  CHINA  (U) 

THIS  paper  DISCUSSES  THE  PROBLEM  OF  DIFFUSION  FROM 
AN  UNSTEADY  CONTINUOUS  POINT  SOURCE  IN  A  TURBULENT 
ATMOSPHERE.  THE  INFLUENCE  OF  VERTICAL  CURRENT,  THE 
OEPOSITION  or  THE  DIFFUSING  PARTICLES  AND  THE  'NET- 
CATCHINC  EFFECT*  (ABSORPTION  BY  GROUND  SURFACE) 

ARE  CONSIDERED.  THE  THEORETICAL  FORMULAS  FOR  THE 
evaluation  OF  THE  CONCENTRATION  FIELD  ARE  DERIVED. 
SEVERAL  SAMPLE  COMPUTATIONS  ARE  PRESENTED  AND  IT  IS 
SHORN  THAT  THERE  IS  GOOD  AGREEMENT  BETWEEN  THE 
COMPUTED  RESULTS  AND  OBSERVED  OaTA.  (AUTHOR)  (U) 
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UNCLASSIFIED 


/C0792 


UNCLASSlr-  ICO 


ODC  REPORT  BiailOGRARHV  SEARCH  CONTROL  NO.  /COJ97 
AO-637  398  H/i 

AIR  rORCC  CAN8RI06E  RESEARCH  LABS  L  G  HANSCON  FIELD 

NASS 

HARAHETERS  OF  TURBULENT  ATMOSPHERES.  (U) 

DESCRIPTIVE  NOTc:  ENVIRONMENTAL  RESEARCH  PAPERS. 

FEB  66  9P  ZIMMERMAN, S*  P*  I 

REPT.  NO.  AFCRL-ERP-208,AFCRL“66-R88 
PROJ:  AF-e609, 

task:  860910, 

unclassified  REPORT 

availability:  published  in  journal  of  GEOPHYSICAL 

RESEARCH  V7I  NlO  P2N39-NN  MAY  19  1966. 

SUPPLEMENTARY  NqTE:  REVISION  OF  MANUAL  SUBMITTED  30  JAN 
69. 


descriptors;  (•atmospheric  motion,  mathematical 
ANALYSIS*,  (•meteorological  PARAMETERS, 

TURBULENCE),  AIR  MASS  ANALYSIS,  KINETIC  ENERGY. 

TRACER  STUDIES,  VISCOSITY  (U) 

LARGE-  ANO  SMalL-SCALE  ATMOSPHERIC  EDDY  VELOClUES 
AMO  SCALE  lengths  ARE  ESTIMATED  USING  PREVIOUSLY 
MEASURED  VALUES  OF  THE  RATE  OF  DISSIPATION  OF 
TURBULENT  KINETIC  ENERGY  ANO  THE  S8UARE  OF  THE 
CONTAMINANT  DISPERSION  VELOCITY,  THE  ESTIMATED 
VALUES  ARE  BASED  UPON  THE  ASSUMPTION  THAT  THE  RAVE 
numbers  K  dominating  the  DISPERSION  ARE  RITHIN  THE 
'INERTIAL*  subrange,  RMERE  THE  RATE  OF  FLOR  OF 
TURBULENT  KINETIC  ENERGY  IS  CONSERVED  OVER  THIS 
RANGE.  ALSO  estimated  IS  THE  LARGE-SCALE  EDDY 
REYNOLDS  number  (DEFINED  MERE),  RHICM  IS  SHORN 

TO  APPROACH  Unity  at  the  limiting  altitude  of 
ATMOSPHERIC  Turbulence,  (author*  (U* 
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UNCLASSIF  ICO 


/C0393 


UNCLASStr  ICO 


DOC  KEPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /C09S2 
AO-**»i  ‘•/2 

AIR  FORCE  CAMBRIDGE  RESEARCH  LABS  L  S  HANSCON  FIELD 
MASS 

SOME  LAGRANGIAN  PROPERTIES  OF  TURBULENCE  DEDUCED  FROM 
ATMOSPHERIC  DIFFUSION  EXPERIMENTS.  iU) 

DESCRIPTIVE  note:  ENVIRONMENTAL  RESEARCH  PAPER. 

APR  AA  IIP  HAUGEN, DUANE  A.  | 

REPT.  no.  AFCRL-ERP-2R7,  AFCRL-AA-8fl 
PROJ:  AF>7A9f 

task:  7A9901 

UNCLASSIFIED  REPORT 

availability:  published  IN  JOURNAL  OF  APPLIED 
METEOROLOGY  VS  N9  PARA<-92  OCT  19AA. 

SUPPLEMENTARY  NOTE.*  REVISION  OF  MANUSCRIPT  SUBMITTED  10 
JAN  AA.  DOCTORAL  THESIS. 

DESCRIPTORS:  < • ATMOSPHER I C  MOTION,  DIFFUSION), 

TURBULENCE,  TRACER  STUDIES,  INTEGRATION. 

SCALE.  STATISTICAL  ANALYSIS.  METEOROLOGICAL 
parameters,  APPROXIHATIONIMATHEMATICS;  lU) 

IDENTIFIERS:  PRAIRIE  GRASS  PROJECT  (U) 

selected  prairie  grass  DIFFUSION  EXPERIMENTS 
•ERE  ANALYZED  TO  DETERMINE  THE  SO-CALLED  HAY- 
PASQuiLL  sc;:le  factor  relating  lagrangian  and 
CULERIAN  SCALES  OF  TURBULENCE.  IT  MAS  FOUND  THAT 
AN  average  value  OF  THE  SCALE  FACTOR  EOUAL  TO  FOUR  AS 
SJGGESTEO  BT  HAY  AND  PASOUILL  IS  OBTAINED  ONLY 
under  conditions  closely  APPROXIMATING  STATIONARY 
PROCESSES.  WHEN  EXPERIMENTS  CONDUCTED  UNDER  NON- 
STATIONARY  AS  MELL  AS  STATIONARY  CONDITIONS  ARE 

considered,  simple  regression  techniques  are  more 

EFFICIENT  THAN  THE  HAY-PASOUILL  TECHNIQUE  FOR 
predicting  the  lateral  spread  of  the  DIFFUSING  PLUME. 
lagrangian  autocorrelations  and  E00Y»«1ND  VARIANCES 
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UNCLASSIFIED 


/C0J92 


UNCLASSiriEO 


DOC  REPORT  BIBLIOfiRAPHY  SEARCH  CONTROL  NO*  /C0992 
AD-ANB  H/2 

AIR  FORCE  CAMBRIDGE  RESEARCH  LASS  L  6  HANSCON  FIELD 
MASS 

ON  TURBULENT  DIFFUSION  IN  AN  ARBITRARILY  STRATIFIED 
ATMOSPHERE.  (U) 

DESCRIPTIVE  note:  ENVIRONMENTAL  RESEARCH  PAPERS, 
mar  6A  top  RIPPERHANN.F.  K.  ( 

REPT.  no.  AFCRL-ERP-2H3,  AFCRL-AA-BJ* 

PROj:  AF-7A99 

task:  749901 

unclassified  report 

availability:  PU'ALISHEO  in  journal  of  applied 

METEOROLOGY  V9  N9  P4N0-9  OCT  1944. 

SUPPLEMENTARY  NQTE:  REVISION  OF  MANUSCRIPT  SUBMITTED  r 
SEP  45. 

descriptors:  < *ATM0SPHERIC  MOTION,  DIFFUSION!, 

TURBULENCE.  NUMERICAL  METHODS  AND  PROCEDURES, 

INTEGRAL  EQUATIONS.  PROBABILITY,  BIND  (U) 

IN  AN  atmosphere  RITH  A  VERTICALLY  NCN-UNIFORM 
STRATIFICATION  THE  VERTICAL  CONCENTRATION  PROFILE  IN 
THE  LEE  0^  A  CONTINUOUS  POINT  SOURCE  CAN  BE  OBTAINED 
BY  A  RANDOM-RALK  METHOD,  BHERC  THE  VERTICAL  5TEP 
LENGTH  FOR  the  JUMPING  PARTICLES  VARIES  ACCORDING  TO 
the  STRATIFICATION,  AS  USUAL,  ONLY  THE  FORM  OF  THE 
DISTRIBUTION  IS  OBTAINED  BY  SUCH  A  FICKIAN 
DIFFUSION  PROCESS,  THE  ENTERING  PARAMETERS  BEING 
TAKEN  FROM  observations  IOIFFUSION  EXPERIMENTS). 

AN  EXAMPLE  »AS  COMPUTED  SHORING  TmE  VERTICAL 
CONCENTRATION  PROFILES  VARYING  RITH  TIME  DORNRINO 
FROM  SOURCES  aT  TRO  DIFFERENT  HEIGHTS  IN  AN  ACTUAL 
CASE  DURING  TmE  DESTRUCTION  OF  AN  INVERSION. 

<AUTH0R!  (U) 
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UhCLASS  I  F  1  CP 


/CO J*2 


UNCLASSIFIED 


DOC  RCFORT  BI6L106NAFHV  SEARCH  CONTROL  NO.  /C0992 

A0-A99  019  20/**  9/1 

AMNT  ELECTRONICS  CONNANO  FORT  HUACHUCA  aRIZ  RESEARCH 
01  V 

DERIVATION  OF  HTRERBOLIC  TURBULENT  DIFFUSION 
EBUATION. 

OESCRIRTIVE  NOTE:  TECHNICAL  REFT.. 

MAR  A7  29F  METERS .RONALD  E.  » 

PROJ:  0A-IV0>1990I-B99A 

task:  lV0-|99CI>B9>A-0a 

monitor:  ecom  AOZA 

UNCLASSIFIED  REPORT 


descriptors:  (•atmospheric  motion.  TURBULENCE). 

(•three-dimensional  flor.  partial  differential 

E<}UAT10NS).  particles.  RIND.  VELOCITY. 

DIFFUSION,  anisotropy.  /TMOSPHERE  MODELS. 

NUMERICAL  METHODS  AND  PROCEDURES 

A  THREE  DIMENSIONAL  HYPERBOLIC  DIFFERENTIAL 
EQUATION  BASED  ON  FINITE  CORRELATED  PARTICLE 
VELOCITIES  IS  DERIVED  RHICH  IS  APPROPRIATE  TO 
M00CLIN6  ANISOTROPIC  TURBULENT  DIFFUSION  IN  THE 
atmosphere.  CAUCHY  INITIAL  DATA,  THE  MEAN  RIND, 

THE  REYNOLDS  STRESS  TENSOR,  AND  A  TYPICAL  FREQUENCY 
OF  PJL:.AriON  ARE  REQUIRED  FOR  COMPLETE  SOLUTION. 
the  outlines  of  plumes  and  PUFFS  MAY  BE  OBTAINED 
RITM  only  KNORLEOSE  OF  THE  REYNOLDS  STRESS  TENSOR 
ANO  MEAN  RINO  VELOCITY.  TMf  CLASSICAL  PARABOLIC 
DIFFUSION  EQUATIONS  ARE  A  LlMlTINQ  FORM  OF  THIS 
HYPERBOLIC  MODEL. 
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unclassified 


/COJf  2 


UNCLASSir  ICO 


OOC  KCPOKT  BIBLIOC^A^HY  SCAKCH  CONTROL  NO.  /CQf32 

AO-447  f20  4/2  *»/!  l2/2 

ATHOSPHCRIC  SCICNCCS  LAB  BHITC  SaNOS  HISSILC  R.‘.NCe  N 
MCA 

rbcoictinq  oirrusiON  or  atmosp-hcric  contaminants  by 

CONSIOCRATIOM  Or  TjRBULCNT  CHARACTERISTICS  OF 

•SMR,  «U) 

JAN  4S  NOR  HANSCNiFRAMR  V.  i 

task:  iTOiSSOlRSlA-lO 

monitor:  ecoM  sito 

UNCLASSincO  RCRORT 


OCSCRIFTORS:  ( • A THOSRHCR I C  MOTIO  ,  INTENSITY), 

(•AIR  ROLLUTIOn,  RRCOICTIONSJ , 

MlCROMCTCOROLOfiY ,  tiUlOCO  MISSILE  RaNSCS. 

TURBULENT  BOUNDARY  LAYER,  ME TCOROL 04 I C ^ L 
RARAMETERS,  RCfiRCSSION  ANALYSIS.  MATHEMATICAL 
MODELS,  DIFFUSION,  TOAICITY,  RRORELLANTS, 

TABLES,  NCR  MEXICO  (Ui 

the  rclationshirs  bctrcen  the  turbulent  intensities 

ABOUT  THE  MEAN  FLOR  IN  THE  LOREST  LAYERS  OF  THE 
ATMOSRHCRC  AT  RHITC  SANOS  MISSILE  RANGE, 

NCR  MEXICO,  AnO  climatological  DATA  ARE  DISCUSSED 
IN  TERMS  OF  RRCOICTING  TME  DIFFUSION  OF  CONTaHIhaNTS 
INTO  THE  ATMOSRHCRC.  IF  THE  TURBULENT  FLUCTUATIONS 
OBSERVED  IN  THE  wORER  RORTION  OF  THE  BOUNDARY  LAYER 
ARC  considered  RCRRCSCNTAT  I  VE  ,  THEN  CORRELATIONS  RITh 

climatological  summaries  mat  it  used  as  a  rudimentary 
estimator  for  estimating  The  diffusion  rorer  of  the 
atmosphere,  a  simple  empirical  diffusion  model  FOR 
general  use  ts  ALSO  GIVEN.  <AUTHORI  <U) 
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UNCLASSIFIED  REPORT 
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AERIAL  RECONNAISSANCE,  AEROSOLS,  BRIGHTNESS,  CLOUDS, 
HIGH  altitude',  OPTICAL  ANALYS’S,  PARTIC'ES, 

turbulence,  visibility 

SUCCESSFUL  MISSIONS  OF  PHOTOGRAPHIC  MAPPING  AND 
PHOTOGRAPHIC  RECONNAISSANCE  FROM  THE  AIR  REQUIRE  A 
MlNIMUti  OF  CLOUD  COVER.  CLOUD-COVER  FORECASTS  ARE 
OBTAINED  PRIOR  TO  EACH  MISSION.  FOR  PHOTOGRAPHY 
FROM  VERY  HIGH  ALTITUDES  WITH  H 1 6HRES0LUT I  ON  CAMERA 
SYSTEMS,  the  effects  OF  OTHER  OBSCURING  FACTORS 
BESIDES  CLOUDS  MUST  BE  CONSIDERED.  DUST  AND  OTHER 
AEROSOLS  SUSPENDED  IN  THE  ATMOSPHERE  REDUCE  THE 
BRIGHTNESS  CONTRAST  OF  GROUND  TARGETS.  SHIMMERING 
DUE  TO  OPTICAL  TURBULENCE  MAY  DISTORT  DETAILS  AND 
PREVENT  target  RECOGNITION.  A  BRIEF  SURVEY  IS  GIVEN 
OF  THE  OBSCURING  FACTORS  AFFECTING  PHOTOGRAPHY  FROM 
VERY  HIGH  ALTITUDES.  NUMERICAL  DATA  ON  AEROSOLS  AND 
OPTICAL  T  R  ULENCE  ARC  INCLUDED*  (AUTHOR) 
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INVESTIGATION  OF  TECHNIQUES  FOR  RfHOTE  HEASURENENT  OF 
ATMOSPHERIC  NiNO  FIELDS.  lU) 
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FEB  42  77P 
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ANALYSES  RERE  MADE  TO  DETERMINE  THE  FEASIBILITY  OF 
THREE  proposed  HEThOOS  OF  REMOTE  RINO  MEASUREMENT 
USING  (1)  scattering  FROM  NATURAL  ATMOSPHERIC 

turbulence;  <2»  electromagnetic  scattering  from 

ACOUSTIC  RAVEs;  AND  O)  INFRARED  TRACKING  OF  AN 
ARTIFICIALLY  HEATED  VOLUME  OF  AIR  (BUBBLE). 

USE  OF  natural  TURBULENCE  AS  A  SENSOR  RILL  REQUIRE 
(1)  additional  OATA  on  DISTRIBUTION  AND 
CHARACTERISTICS  OF  TURBULENCE  FROM  GROUND  LEvEL  TO 
ONE  MILE  ALTITUDE.  <2)  CORRELATION  OF  TURBULENCE 
NOTION  AND  RiNO,  AND  OF  RADAR  ST A TE-OF - T HE - A R T 
IMPROVEMENT  To  PROVIDE  CONSISTENT  DETECTION  AND 
MEASUREMENT.  REMOTE  RINO  MEASUREMENTS  BY  NICRORAVE 
REFLECTION  FROM  ACOUSTIC  RAVES  HAVE  BEEN 
DEMONSTRATED.  BUT  ADDITIONAL  EXPERIMENTAL  OATA  ARE 
NEEDED  TO  DETERMINE  MAXIMUM  USABLE  RANGE  AND  THE 
EFFECTS  OF  TURBULENCE  ON  THE  ACOUSTIC  RAVES. 

REMOTE  GENERATION  OF  A  HEATED  BUBBLE  OF  AIR  DOES 

NOT  APPEAR  feasible.  (AUTHOR)  (U) 
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PICTURE  photography.  PHOTOGRAPHIC  ANALYSIS. 

PROPAGATION  (U) 

SHADOW  PATTERNS  OF  TURBULENT  AIR  LAYERS  1.0  AND  2.2 
miles  thick  were  photographed  at  NEAR-GROUND  LEVEL. 

THEY  INDICATE  A  OYNAMI.  RANGE  OF  1000  TO  1  OF  THE 
flux  density  in  adjacent  areas  of  about  1  TO  A  INCHES 
ACROSS.  A  MOVING  PICTURE  DEMONSTRATING  THE 
PHENOMENON  NAS  SHOWN.  THE  BENOINGBEAH  PHENOMENON 
IS  OESCRIBEO.  (AUTHOR)  (U) 
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identifiers:  ifar 

influence  of  ATHOSFHERIC  TURBULENCE  ON  THE  AUDIBILITY  Of 
SOUND  IN  THE  AfHOSFHERE* 
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ARMY  ELECTRONICS  RESEARCH  AND  DEVELOPMENT  ACTIVITY  WHITE 
SANDS  MISSILE  RANGE  N  HEX 

A  MEASUREMENT  OF  THE  EFFECT  OF  ATMOSPHERIC  TURBULENCE 
ON  THE  coherent  PROPERTIES  OF  A  SOUND  WAVE.  (U> 

JAN  A9  26P  COFFMAN, JOHN  N.  I 

REPT.  NO.  29H 
PROJ:  1L019001A91A 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE! 
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ATMOSPHERIC  MOTION),  TURBULENCE.  MEASUREMENT, 

BANDWIDTH,  BAND-PASS  FILTERS.  ELECTROMAGNETIC  WAVES. 
diffraction  GRj(TING,  ATTENUATION,  INTENSITY,  ACOUSTIC 
PROPERTIES  (U> 

identifiers:  acoustic  diffraction  grating  (U) 

THIS  REPORT  DEjCRIBES  AN  EXPERIMENT  TO  MEASURE  »ITH 
AN  ACOUSTIC  DIFFRACTION  GRATING  THE  FLUCTUATIONS  OF  A 
SOUND  WAVE  DUE  TO  ATMOSPHERIC  TURBULENCE.  THE 
grating  CORRESPONDS  TO  A  BANDPASS  FILTER  WITH  A 
BANDWIDTH  OF  lQ-(2)  CH-d)  IN  WAVE  NUMBER. 

the  measurement  is  related  to  the  scattering  of 

ELECTROMAGNETIC  ENERCY  BY  PERIODIC  SOUND  WAVES,  AN 
EFFECT  UPON  WHICH  THE  EMAC  PROBE  DEPENDS. 
measurements  were  made  at  an  ACOUSTIC  WAVE  LENGTH 
OF  J.Se  CM.  UNDER  THE  CONDITIONS  OF  THE  TESTS, 

TURBULENCE  WAS  FOUND  TO  HAVE  NO  EFFECT  ON  THE  SOUND 
WAVE.  (AUTHOR)  (UI 
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IIT  RESEARCH  INST  CHICAGO  ILL 

ANALYSIS  OF  optical  WAVEFRONT  DISTORTIONS  CAUSED  BY 
the  ATMOSPHERE.  JU) 

DESCRIPTIVE  note;  INTERIM  TECHNICAL  REPT.,  21  APR-20 
JUL  65, 

JUL  65  9MP  MONTGOMERY , ANTHONY  J.  I 

REPT.  NO.  I  I TR I -A6 1 2 1 -6 
contract;  AF22  615  2N29 
PROj;  A612: 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE! 

descriptors;  <• interferometers  ,  DESIGN), 

(•ATMOSPHERIC  motion,  OPTICAL  ANALYSIS),  AIR 
mass  analysis!  TURBULENCE,  OPTICL  PROPERTIES, 
distortion,  lasers,  INSTRUMENTATION, 

MEASUREMENT,  SENSITIVITY,  INTENSITY  (U) 

identifiers;  pointing  interferometers  IU) 

IN  ORDER  TO  OBTAIN  THE  OPTIMUM  DESIGN  OF  A 
WAVEFRONT  SHEARING  INTERFEROMETER  TO  MEASURE  OPTICAL 
wavefront  DISTORTIONS  CAUSED  BY  THE  ATMOSPHERE,  SOME 
PRELIMINARY  EXPERIMENTS  USING  A  POINTING 
INTERFEROMETER  HAVE  BEEN  CONSIDERED.  USE  OF  A 
POINTING  INTERFEROMETER  WOULD  ENABLE  THE  SHAPE  OF 
wavefront  ALONG  THE  LINE  OF  FLIGHT  TO  BE  DETERMINED. 

A  POINTING  INTERFEROMETER,  WHICH  AT  A  LATER  DATE 
COULD  BE  MODIFIED  VERY  SIMPLY  TO  MEASURE  WAVEFRONT 
DISTORTION,  HAS  BEEN  CONSTRUCTED  AND  PRELIMINARY 
MEASUREMENTS  INDICATE  THAT  THE  TECHNIQUE  COULD  BE 
USED  TO  MEASURE  CHANGES  IN  ORIENTATION  OF  THE 
WAVEFRONT  OF  LESS  THAN  ONE  ARC  SECOND.  THE 
CONSTRUCTION  OF  A  POINTING  INTERFEROMETER  FOR  USE  IN 
FLIGHT  TESTS  APPEARS  TO  BE  FEASIBLE. 

I NTERFEROGRAMS  OF  WAVEFRONT  DISTORTION,  CAUSED  BY 
ARTIFICIALLY  PRODUCED  LOCAL  AIR  TURB UL E NC E , *  1  NO  I C A T E 
that  DISTORTION  IS  ABSENT  OVER  SOME  SHORT  TIME 
INTERVALS.  THE  WAVEFRONT  DISTORTION  IS  ALSO  SHOWN 
TO  BE  MUCH  GREATER  WHEN  THE  REGION  OF  TURBULENCE  IS 
IN  THE  VICINITY  OF  THE  INTERFEROMETER  AS  COMPARED  TO 
NEAR  THE  SOURCE.  (AUTHOR)  (U) 
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identifiers:  pointing  interferometers 

IN  ORDER  TO  OBTAIN  THE  OPTIMUM  DESIGN  OF  A 
RAVEFRONT  SMEARING  INTERFEROMETER  TO  MEASURE  OPTICAL 
•AVEFRONT  DISTORTIONS  CAUSED  BY  THE  ATMOSPHERE,  SOME 
preliminary  ESPERIMENTS  using  a  POINTING 
INTERFE'.OMETER  HAVE  BEEN  CONSIDERED.  USE  OF  A 
POINTING  interferometer  ROULO  ENABLE  THE  SHAPE  OF 
•AVEFRONT  ALONG  THE  LINE  OF  FLIGHT  TO  BE  DETERMINED. 
A  POINTING  I NTERFEROMETEB  ,  RHICM  AT  A  LATER  DATE 
COULD  BE  MODIFIED  VERY  SIMBLY  TO  MEASURE  tAVEFRONT 
DISTORTION,  HAS  BEEN  CONSTRUCTED  AND  PRELIMINARY 
MEASUREMENTS  INDICATE  THAT  TmE  TECHNIOUE  COULO  BE 
USED  TO  measure  changes  IN  ORIENTATION  OF  THE 
RAVEFRONT  OF  LESS  THAN  ONE  ARC  SECOND,  THE 
CONSTRUCTION  OF  A  POINTING  INTERFEROMETER  FOR  USE  IN 

flight  tests  appears  to  be  feasible. 

I NTERFEROGR AMS  OF  RAVEFRONT  DISTORTION,  CAUSED  BY 
artificially  PRODUCED  LOCAL  AIR  TURBULENCE,  INDICATE 
that  distortion  is  absent  over  some  SHORT  TIME 
INTERVALS.  The  RAVEFRONT  DISTORTION  IS  ALSO  SHORN 
TO  be  much  GREATER  RHfN  TmE  REGION  OF  TURBULENCE  IS 
IN  The  vicinity  or  The  I NTERFCROME TER  AS  COMPARED  TO 
nfar  The  source,  iautmor) 
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ALSO  TRIED.  (AUTHOR!  (Ul 


3 


UNCL  A55  I  F  1  ED 


/CO  J92 


UNCLASSIFIED 


ODC  NEFOKT  BIBLIOGRAPHY  SEARCH  CONTROL  NO<  /D0992 
AD-A06  702 

HARRY  OiAHONO  LABS  WASHINGTON  0  C 
A  PRACTICAL  DETERMINATION  OF  LOGAR I THH 1 C ANPL I  TUBE 
TIME  SPECTRUM  UNDER  ARBITRARY  TURBULENCE,  (U> 

JUL  4R  2iP  BRINKSKS, WALTER  J.  I 

monitor:  HOL  i  TR|2R| 

UNCLASSIFIED  REPORT 

supplementary  note; 

descriptors:  < •Et  ectromagnet IC  waves.  PS^OPAGATION)  . 

(•ATMOSPHERIC  MOTION,  ELECTROMAGNETIC  WAVES), 

TURBULENCE,  HARMONIC  ANALYSIS,  AMPLITUDE  MODULATION. 
SPECIAL  FUNCTIONS  (MATHEMATICAL),  NUMERICAL  METHOD  AND 
PR0CE0UR:^S  (U) 

identifiers;  amplitude  time  spectrum  (U) 

THIS  REPORT  PRESENTS  A  METHOD  FOR  CALCULATING  THTHE 
TIME  SPECTTCCTRUM  OF  THE  L06AR I THM I C-AMPL I TUOE 

fluctuations  of  an  electromagnetic  wave  propagating 

THROUGH  A  TURBULENT  ATMOSPHERE,  WHEN  THE  TURBULENCE 
IS  A  GIVEN  function  OF  POSITION  OVER  THE  RADIATION 
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RESOLUTIO..  OF  AN  ASTRONOMICAL  TELESCOPE  USED  TO 
PHOTOGRAPH  CELESTIAL  OBJECTS.  A  METHOD  OF 
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INTERPERENCE  .  GEOPHYSICS  (U) 

REPORTS  OP  THC  OCCURRENCE  OP  IONOSPHERIC  SPORADIC 
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PREQUENCY  NEAR  fJPTY  MEGAHERTZ  ARE  ANALYZED  0'^  A 
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THUNDERSTORMS  AND  OP  JET  STREAMS.  A  MECHANISM  IS 
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AND  thunderstorms.  NO  DEFINITE  CONCLUSION  IS  ORAKN 
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the  results  of  research  on  optical  turbulence  at 

WHITE  SANDS  MISSILE  RANGE  ARE  PRESENTED. 

IT  HAS  BEEN  SHOWN  THAT  ELEVATING  CAMERA  STATIONS  77 
FEET  ABOVE  GROUND  LEVEL  CAN  YIELD  NEARLY  A  THREEFOLD 
INCREASE  IN  OPTICAL  RESOLUTION  DURING  PERIODS  OF 
ATnOSPHERIC  TURBULENCE.  EARLY  RESEARCH  POSTULATED 

the  existence  of  thermal-induced  air-lenses  as  the 

CAUSE  OF  OPTICAL  TURBULENCE  EFFECTS.  RECENT 
RESEARCH  HAS  SHOWN  THAT  AIR-LENSES  CAN  ACCOUNT  FOR 
MOST  OF  THE  observed  EFFECTS.  THE  ‘PRISM*  CDNCEPT 
OF  TURBULENCE  APPEARS  TO  BE  UNNECESSARY  FOR 
EXPLAINING  TRUaULENCE  -INDUCED  IMAGE  MOTION.  THE 
DEPENDENCE  OF  THE  OPTICAL  EFFECTS  OF  TURBULENCE  UPON 
EXPOSURE  TIME  AND  APERTURE  SIZE  IS  DISCUSSED 
QUALITATIVELY,  THE  SOURCE  OF  OPTICAL  TURBULENCE  IN 

the  athospmere  and  a  method  of  measuring  the 
TRUBULENCE-GENERAT  ING  potential  OF  various  terrain 
surfaces  arc  ocscribco  on  The  basis  of 
HICROHCTCROLOGT.  this  research  mas  been  limitco  to 
AS  Investigation  of  optical  turbulence  during  the 

PERIOD  FROM  SUNRISE  TO  SUNSET.  HOWEVER,  MANY  OF 
THE  RESULTS  APPLY  TO  THf  NIGHTTIME  TURBULENCE 
encountered  by  ASTRONOMERS.  (AUTHOR) 
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DESCRIPTIVE  note:  RESEARCH  TRANSLATION, 
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descriptors:  ( •pad IOSONOES  .  DOPPLER  EPEECT), 

(•DOPPLER  EPPECT,  R AO  I OSONOES )  .  (•■INO, 

HEASUREHENT )  ,  ATHOSPHERIC  NOTION,  ATMOSPHERIC 
SOUNDING,  USSR  (U) 

The  paper  deals  rith  a  NC*  rarin  method  rhich 

DIPPERS  PROM  THOSE  USED  EARLIER  IN  THAT  IT  PERMITS 
measurement  op  both  the  mean  RINO  SPEED  AND  THE 
TURBULENCE  PARAMETERS  AT  VARIOUS  LEVELS.  THE 
ERRORS  OP  THE  METHOD  ARE  EVALUATED  AND  A  BLOCK 
diagram  or  THE  APPARATUS  IS  DESCRIBED.  (AUTHOR) 
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METEOROLOGICAL  RADAR,  MC TEOROLOG ! C A l  PARAMETERS, 
CONVECTION! ATMOSPHERIC) ,  USSR  (Ul 

the  results  or  joint  raoar  and  aerological 

OtSERVATIONS  IN  THE  *.ORCR  1.9-KN  LAYER  OF  THE 
atmosphere  aPE  EXAHINPO.  A  CONNECTION  GETtEEN 
CLCARSKY  raoar  RETURNS  AND  CONVECTIVE  AND  TURBULENT 
MOTION  IN  the  AI.IOSPHERE  IS  CCMONSTRATEO  • 

(AUTHOR)  (U> 
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REPT.  NO.  AFCRL*CRP-2|9.AFCRL-44-9S2 
PROj;  AF-7499i 
task:  74990iv 

UNCLASSIFIED  REPORT 

supplehcntary  note: 

descriptors:  i •ANEHOHCTERS.  •ATHOSPHCRIC  HOTION). 

HEASUREHCNT,  velocity,  tables.  TEXAS. 

ACOUSTIC  COUIPHCNT  (Ul 

IN  A  FIELD  PROGRAM  CONDUCTED  DURING  THE  SUHHEP  OF 
1941.  SONIC  ANEHOMeTERS  RERE  OPERATED  AT  FOUR  LEVELS 
ON  A  IHOO-FT  TORCR  TO  OBTAIN  HEASURCHENTS  OF  THE 
VERTICAL  velocity  FLUCTUATIONS  UNDER  DIFFERENT 
STABILITY  CONDITIONS.  THIS  REPORT  PROVIDES  A 
DETAILED  DESCRIPTION  OF  THE  1  NS TRUHCNT AT  I  ON  ,  DATA 
REDUCTION  AND  ANALYSIS  TECHNIQUE,  AND  A  COMPLETE 
LISTING  OF  THE  PROCESSED  SPECTRAL  DATA,  THE 
results  FOR  FOUR  RUNS  REPRESENTING  DIFFERENT  BUT 
TYPICAL  CONDITIONS  ARE  ANALYZED  AND  INTERPRETED. 
the  main  conclusion  drarn  from  this  study  is  that 
simplified  concepts  used  for  describing  the  vertical 
structure  of  Turbulence  near  the  crouno  do  not  apply 

TO  HEIGHTS  ABOVE  190  FT.  (AUTHOR)  (U) 
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descriptors:  (•atmospheric  motion. 

•PR0PA6ATI0NI I  DATA.  BAYC  TRANSMISSION. 

CLECTROMABNETIC  BAVES.  test  methods  lUl 

THE  theoretical  RORlt  OP  MAJOR  IMPACT  IN  THE  PIELO 
OP  ELCCTROHABnET 1C  PROPABATION  THROUBH  A  TURBULENT 
MEDIUM  HAS  BEEN  DONE  BY  V.  1.  TATARSKI  AND  HiS 
POLLORERS.  EAPERIMCNTAL  RESEARCH  IS  NEEDED  TO 
CLARIPY  THE  ROLE  OP  SOME  OP  THE  QUANTITIES  AND 
CONCEPTS  contained  THEREIN.  THIS  REPORT  BIYES  THE 
CRITERIA  REQUIRED  OP  EKPERIMENTAL  RORK  IN  ORDER  THAT 
IT  BE  relevant  TO  THE  THEORY  OP  TATARSKI.  AND  THAT 
the  CAPCRIMENTS  BOTH  COMPLEMENT  THE  THEORY  AND  PINO  A 
LOCICAL  BASIS  IN  IT.  (AUTHOR)  (U> 
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MOTIONI,  (  «  aTMOSPHER  I  C  SOUNOInO.  IONOSPHERO. 

PULSE  TRANSMITTERS.  PULSE  ANALYZERS,  LOOP 
ANTENNAS.  IONOSPHERIC  DISTURBANCES,  IONOSPHERIC 
PROPACATION,  PHASE  MEASUREMENT.  ATTENUATION, 

R«OIO  EQUIPMENT  (U) 

FOR  T«0  YEARS  the  IONOSPHERIC  DRIFT  SYSTEM  AT 
BILLERICA,  MASSACHUSETTS,  HAS  BEEN  |N  PULL 
OPERATION,  INCLUOINQ  AMPLITUDE  AND  PHASE  MEASUREMENTS 
OF  PULSE  SOUNOINfiS  AT  2.99  MmZ.  A  COMPLETE 
TECMNICAI  DESCRIPTION  OP  THE  SYSTEM  IS  QIVEN  IN  AO- 
499  050  OURINQ  1*44  LOCKINQ  OF  THE  PHASE 

nefcrence  to  one  antenna  ras  improved,  re  chanqeo 

TO  RECOHOINQ  OF  THE  ABSOLUTE  PHASE  OF  ONE  ANTENNA  AND 

the  rel-tive  Phases  of  the  remainins  tro.  juj 
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VARIOUS  ASRECTS  OR  TME  TMEORT  OR  RADAR  5CATTCR«NA 
AT  CLOUOS  are  OCLINEATEO.  IT  |«  DEHOnSTRATEO  TNaT 
VARIOUS  RATS  OR  VIERINA  SINALC  SCATTERINA  BT  RARTiCLC 
AAAREAATES  (I.C.  SUHHATION.  SIEACRT-AOLOSTEIN, 

TURBULENT  SCATTER)  ARE  IN  RACT  THEORET I C A LL T 
EBUIVALENT.  other  TORICS  DISCUSSED  ARE:  ERRECTS 
OR  RECEIVER  BANDRIOTH,  SOHf  POINTS  ABOUT  THE 

statistics  or  Particle  scatterina,  and  a  tmeort 

advanced  BT  0,  ATLAS  TO  EXPLAIN  DISCREPANCIES  OR 
B-10  OR  BETRCEN  THEORETICAL  AND  OBSERVED  CLOUD  ECHO 
IHTCNStnCS.  (AUTHOR)  (0) 
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RCPRACTION.  REPRACTIVE  INOP*,  OPTICS,  BEATNER. 
TEMPCRATURC.  STABIi.ITY,  USSR  (Ul 

A  C0M*ARIS0N  op  OPTICAL  INSTABILITY  OF  THE 
ATMOSPHERE  (BY  MEANS  OP  THE  TURBULENCE  ANGLE)  ANO 
THE  MEAN  square  amplitude  OP  LIGHT  TREMOR  OP  A  STAR 

shors  a  considerable  dipperence  POR  OIPFERENT 
observatories,  it  is  suggested  that  the  variation 

IS  OUE  to  REAThER  PR0NT$,  OBSERVATIONS  SHOR  THAT 
the  image  is  GOOD  (I.E.,  THE  ANGLE  OP  TURBULENCE  IS 
small  and  STABLE)  RHEN  FRONTAL  ACTIVITY  IS  ABSCNTl 
the  image  RORSENS  RHEN  A  PRONTAL  ZONE  APPROACHES!  AND 

the  image  improves  as  the  frontal  ZONE  RECEDES. 
observations  rere  made  at  CHAPAL,  KRaSNYTE 

GORY,  ANO  PRIVETNOYE  DURING  |P*l-*3,  ANO  7*»  OP 

The  observations  attest  to  the  above-stated 
relationship,  op  the  REHAINING  39I.  1»«  SHOR  A 
GOOD  image  despite  THE  PRESENCE  OP  A  FRONT  OR  A  POOR 
image  though  no  FRONT  APPEARED  TO  BE  PRESENT!  ICt 
•ERE  doubtful  ETAHPLES  BECAUSE  OP  UNCERTAIN  SYNOPTIC 
ANALYSIS.  IT  IS  POINTED  OUT  THAT  THE  SYNOPTIC 
PRONTS  RERE  CHlIPcr  COLO  PRONTS.  TURBULENT 
MOVEMENTS  NEAR  THE  SURFACE  OP  A  RARM  FRONT  ARE  LESS 
RELL  OEPlNEO  Than  IN  THE  lONE  OP  A  COlO  FRONT  BECAUSE 
OP  The  vert  small  slope  op  RARM  PRONTS  ANO  OP  SMALLER 
HORIZONTAL  TfHPFBATURC  GRAOItMTS.  THE  AUThQR 
relieves  That  the  STATISTICALLY  OEMOnSTRATCO 
relationship  Sh£OS  LIGHT  OH  MANY  PROPERTIES  OP 
AS TROCL I  HATE  ,  AND  Hf  SUGGESTS  That  IT  OFFERS  SOME 
PROMISE  FOR  locating  FUTURE  STRONOMICAL 

observatories. tAJTHOR)  (U) 
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unclassified  report 


descriptors:  (•clear  air  turbulence,  optical 

PROPERTIES),  (-OPTICAL  PROPERTIES,  REFRACTIVE 
INDEX),  ATHOSPhERIC  REFRACTION,  TEMPERATURE, 
MONOCHROMATIC  LIGHT,  LASERS,  GUIDED  MISSILES. 

GUrOANCE,  COMMUNICATION  SYSTEMS 

identifiers:  refractive  index  structure 

COEFFICIENTS 

TH'f  refractive  index  STRUCTURE  COEFFICIENT,  CN, 

IS  AN  important  PARAMETER  FOR  OPTICAL  PROPAGATION  IN 
THE  atmosphere*  A  THEORETICAL  DISCUSSION  OF 
structure  functions  IS  PRESENTED  TO  SHOK  THE  ORIGIN 
OF  THE  refractive  INDEX  AND  TEMPERATURE  STRUCTURE 
FUNCTIONS*  the  EQUIPMENT  USED  TO  MEASURE 
fluctuations  in  the  atmosphere  is  DISCUSSED,  AND  THE 
CALCULATION  OF  THE  REFRACTIVE  INDEX  STRUCTURE 
COEFFICIENT  FROM  THESE  THERMAL  MEASUREMENTS  IS  SHOMN. 
THE  DETAILS  OF  ThE  EXPERIMENTAL  EVALUATION  DF  CN 
AND  THE  RESULTS  OF  CN  CALCULATIONS  ARE  acSO 
INCLUDED.  (AUTHOR)  (U) 
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AHERICAN  METEOROLOGICAL  SOCIETY  BOSTON  MASS 
RADAR  INVESTIGATION  OF  DYNAMIC  PROCESSES  IN  THE 
ATMOSPHERE  ( R AO  I OLOK ATS  I ONNOE  ISSLEDOVANIE 
OINAMICHESK IKH  PROTSESSOV  V  ATMOSFERE).  <U» 

DESCRIPTIVE  NOTE;  RESEARCH  TRANSLATION, 
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SUPPLEMENTARY  NOTE:  TRANS.  OF  VSESOYUZNOE  NAUCHNOE 
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descriptors:  (•meteorological  radar,  USSR), 

ATMOSPHERE,  M  I  CROME TE OROL06 Y  .  CLOUDS, 
atmospheric  PRECIPITATION.  RADAR  REFLECTIONS, 

SCATTERING,  INTENSITY,  NINO,  STATISTICAL 
FUNCTIONS,  VELOCITY,  ATMOSPHERIC  MOTION,  RADIO 
NAVES,  INTERACTIONS.  TURBULENCE 

identifiers:  translations 

THE  RADAR  METHODS  EMPLOYED  AT  PRESENT  FOR 
meteorological  purposes  are  based  ON  THE  RELATION 
8ETNEEN  THE  MEAN  POPER  OF  THE  REFLECTED  SIGNAL  AND 
THE  MICROSTRUCTURE  OF  THE  REFLECTING  OBJECT.  THESE 
METHODS  HAVE  BEEN  QUITE  FRUITFUL  FOR  REMOTE 
MEASUREMENT  OF  PRECIPITATION  INTENSITY  AS  NELL  AS  FOR 
SOLVING  PROBLEMS  RELATED  TO  THE  STRUCTURE  OF 
PRECIPITATION  ETC.  HONEVER,  RADAR  METHODS  CAN  BE 
VERY  USEFUL  NOT  ONLY  FOR  STUDYING  THE  MICROSTRUCTURE 

OF  Clouds  and  precipitation,  but  also  for 

INVESTIGATING  THE  DYNAMIC  PROCESSES  OCCURRING  IN  THE 
FREE  atmosphere.  THE  PRESENT  PAPER  IS  DEVOTED  TO 
THE  DEVELOPMENT  OF  METHODS  NMICM  PERMIT  THE 
STATISTICAL  CHARACTERISTICS  OF  THE  REFLECTED  SIGNAL 
TO  BE  RELATED  TO  PARAMETERS  THAT  CHARACTERIZE  THE 
dynamic  state  of  THE  ATMOSPHERE.  (AUTHOR)  (U) 
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reflections,  intensity,  thunoerstorhs. 

CONVECTION! ATHOSFhERIC) .  ELECTRICAL 

FROFERTIES.  aircraft.  OAHACE  (U) 

identifiers:  translations  (U) 


THE  RAOAR  REFLECTIVITY  IS  EXANINEO  IN  RELATION  TO 
THE  TURBULENT  AND  ELECTRIC  STATE  OF  VARIOUS  TYFES  OF 
CLOUOS.  THE  HCAN  STATISTICAL  DATA  ARE  ANALYZED. 

IT  IS  SHORN  That  the  HABNITUOE  of  the  REFLECTIVITY 
OF  CONVECTIVE  CLOUDS  CAN  BE  USED  AS  AN  INDIRECT 
CRITERION  OF  THE  DECREE  OF  TURBULENCE  AND  THE 
THUNOERSTORH  dancer  of  the  CLOUO.  (AUTHOR)  (U) 
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REFERENCE"  LlffTED  BELOW  ARE  RELATED  TO  THE  SUBJECTS  INCLUIED  IN 
SECTION  IV  BUT  ARE  LOCATED  IN  OTHER  SECTIONS  OF  THIS  BIBLIOGRAPHY. 
THE  AD- PAGINATION  INIEX  DISPLAYS  THE  PACE  NUMffiR  OF  EACH  REFERENCE 


AD  NUMBER 

2^k  027 
256  06? 
261  713 
263  381* 

265  3IT 

266  15U 
27b  116 
U13  058 
U32  066 
U37  632 
'*33  911 
43;^  006 
62)  586 

629  008 

630  553 

631  96? 

631*  886 
635  03c 

635  317 

636  325 

641  337 
643  55** 

648  723 

649  779 
649  876 
666  800 
66$  080 
519  533 
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OOC  RCPOKT  BltLtOfiWA^Hr  5CAKCH  CONTROL  NO.  /e0992 
AO-27f  727 

AMCRICAN  HETC0RCL061CAL  SOCtCTT  BOSTON  NASS 
THC  STATIONART  OISTRIBUTION  Of  RINO.  TCNPCRATURC  AND 
TURBULENT  EICHANfiC  IN  THC  BOUNOART  LATER  Of  THE 
ATNOSRHCRE  UNOCR  VA!)|OUS  STABILITT  CONOITIONS  <UI 

DEC  *1  IV  TSEITIN.6.KH. lORLCNKO.L .R.  I 

RENT.  NO.  T  R  7B7 

contract:  aeiv  aoa  aiis 

UNCLASSiriEO  REPORT 


descriptors:  •ATNOSPhCRC.  •STABILITT.  •TURBULENT 

BOUNOART  later.  BOUNOART  LATER.  CNCR6T,  EQUATIONS. 
TEHPCRATURC.  TURBULENCE.  VELOCITT.  RiNO  (U) 

A  HETHOO  is  given  rOR  SOLVING  THC  PROBLCH  Of  THE 
STATIONART  STRUCTURE  Of  THE  BOUNOART  LATER  Of  THC 
ATHOSPhERC  as  a  fUNCTION  Of  THE  STATE  Of  THERNAL 
STABILITT  IN  ITS  SURfACE  LATER.  fORNULAS  ARE 
OBTAINCO  TO  OETCRHINC  THE  VERTICAL  fROfiLCS  Of 
TEHPCRATURC.  «INO  VELOCITT,  AND  THE  COCffICICNT  OF 
TURBULENT  OlffUSION  THROUGHOUT  THE  BOUNOART  LTER.  A 
OETCRNIWAT ION  ACCORDING  TO  THE  TEHPCRATURC  GRAOICNT 
ANO  THE  GCOSTROPhIC  RINO  VELOCITT  aT  THE  UPPER  LIHITS 
Of  THE  BOUNOART  LATER  ANO  ACCOROING  TO  THE  KNORN 
ROUGHNESS  Of  the  UNOCRLTING  SURFACE. 

(AUTHOR)  (U) 
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unclassified 


/COJf2 


UNCLASSif  lED 


OOC  REDOUT  B(ILIO«RARNV  SEARCH  CONTROL  NO.  /E03»2 
A0-2TB  N28 

•ROOKHAVCN  NATIONAL  LAB  URtON  N  Y 

A  STUDY  or  THE  RINO  RROflLE  IN  THE  LOWEST  «lOO  FEET  OF 
THE  ATNOSFHEBE  (UI 

HAR  42  lY  StNBER.  IRV INfi  A . INA6LC t CONSTANCE  N>i 

RfRT.  NO.  71B  T  2f«l 

UNCLASSIFIED  RCRORT 


OESCRIRTORS:  clouds,  busts.  MEASUREMENT.  STATISTICAL 

ANALYSIS.  TEHRCRATURE.  TIHC  (Ut 

A  detailed  study  of  The  RREO|CrABlLlT>  OF  THE 
SCALAR  horizontal  VINO  SREEO  AT  AN  URRt'R  ELEVATION 
FROM  NINO  OATa  OBTAINED  AT  LORER  REFERENCE  HEI6HTS 
OVER  VARYINB  AVERA6INC  LEN«ThS  IS  SUMMARIZED.  TO 
STUDY  THIS  RREOICTABILITY.  SEVERAL  MATHEMATICAL 
MODELS  RERE  OEVELORED.  THE  FIRST,  OR  *5IMRLEl' 

MODEL  RAS  ACHIEVED  BY  MULTIRLYINC  THE  REFERENCE  SREEO 
BY  A  constant  TO  OBTAIN  THE  CORRESRONO I N6  AVERABE  AT 
THE  HIBHER  ELEVATION.  THIS  FORM  RAS  SUBBFSTED  BT 
THE  RORER  LAR  OESCRIBINB  ThE  VARIATION  OF  THE  MEAN 
RINO  SREEO  RITH  HEIBHT.  THE  SIMRLE  MODEL.  RHICH 
emrloys  srectral  and  CROSS-SRECTR AL  COMRUTATION.  RaS 
USED  TO  evaluate  THE  MEAN  SQUARE  ERROR  OVER  VARIOUS 
AVERABINB  lengths,  the  second  or  'MEAN*  MODEL  HAS 
THE  SAME  BENERAL  FORM  AS  THE  FIRS''.  BUT  THE  MEAN 
VALUE  OF  THE  RINO  SREEO  AT  ALL  LEVELS  IS  SUBTRACTED 
FROM  THE  actual  R|N0  SREEO  RRIOR  TO  COMMUTATION  OF 
THE  MEAN  SQUARE  ERROR.  THE  FINAL  MODEL  RRODUCES 
the  best  ROSSIBLE  PREDICTOR  USING  LINEAR  METHODS. 

THIS  'BEST  POSSIBLE’  MODEL.  ALTHOUGH  NOT  APPLICABLE 
UNDER  actual  CONDITIONS.  PROVIDES  A  IENChMARK  RITH 
RHICH  THE  mean  square  ERRORS  FROM  OThEH  LINEAR  MODELS 
CAN  BE  compared.  SUCH  COMPARISON  CLEARLY  INDICATES 
that  the  mean  model  is  an  ciccllent  approximation  to 
THE  BEST  POSSIBLE.  (AUTHOR)  (U) 
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UNCLASSIFIED 


/E0JR2 


uNCLASsrriEo 


DOC  ntPOHT  BiBlIOfiKAPHY  SCABCN  CONTROL  NO.  /e0>93 
AD-2BI  97J 

AHCNKAN  NCTCOttOLOfilCAL  SOCICTT  BOSTON  MASS 
AN  OMCNATIONAL  method  or  CALCULATIN6  THE  BlNO  MBOriLC 
IN  THE  BOUNOA*BMYMON  lUI 

DEC  *1  IV 

memt.  no.  t  m  sai 
contract:  Af If  AOf  41  IS 

UNCLASSiriEO  RErORT 


OESCRlrTORS:  •ATMOSPHERE.  •RIND.  BAROMETRIC  PRESSURE. 

boundary  LAVER  IU> 

0URIN6  THE  stationary  STATE  THE  VELOCITY  AND 

oiRECTioN  or  the  «ino  at  all  heights  are  determined 

BY  THE  PRESSURE  GRADIENT.  BY  THE  FORCE  OF  TURBULENT 
FRICTION,  AND  BY  THE  OEVIaTIhC  FORCE  OF  THE  EARTH’S 
ROTATION.  USING  THE  DEPENDENCE  OF  TURBULENT 
FRICTION  ON  TEMPERATURE  STRATIFICATION,  THE  RlNO 
VELOCITY  ANO  SURFACE  ROUGHNESS  MERE  DETERMINED  FROM 
The  SOLUTION  OF  THE  DYNAMIC  EOUATIONS  OF  THE  VALUES 
OF  THE  RIND  VECTOR  AT  DIFFERENT  HEIGHTS.  IT  IS 
NATURAL  that  THE  RINO  PROFILE  DEPENDS  ON  THERMAL 
STRATIFICATION,  THE  VALUE  OF  THE  GRADIENT  RINO  RHICH 
IS  PROPORTIONAL  TO  THE  HORIZONTAL  GRADIENT  OF 
RRESSURE  ANO  ROUGHNESS.  A  TABLE  IS  GIVEN  TO 
CALCULATE  THE  PROFILE  OF  RIND  VELOCITY  ACCORDING  TO 
DATA  ON  The  RINO  AT  ONE  LEVEL  OR  ON  THE  BASIS  OF  THE 
VALUE  OF  the  gradient  R|ND.  (AUTHOR)  (U> 
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UNCLASSlf  ICO 


OOC  KC^OIIT  lllLIOfiWA^HY  SCARCH  CONTROL  NO.  /e0392 

A0-2RA  74* 

AHCRICAN  NCTCOROLORICAL  SOCICTY  tOSTON  MASS 

thc  statcncnt  or  thc  rrorlcn  or  tnc  stationary 
STRUCTURE  Or  TNC  SOUNOARY  LATCR  Or  TNC  ATNOSrNCRC  (U) 
NOV  41  IV  LAIKHTNAN.O.L*  I 

RCRT.  NO.  T  R  S70 

contract:  Ariv  aos  aiis 

UNCLASSincO  RCrORT 


OCSCRirTORS:  •ATMCSRHCRC.  •TURtULCNCCi  HCAT  TRANSrCR. 

numioity,  nathcnatical  analysis.  TCNNCRATURC, 

•  I  NO  (Ut 

THC  overall  RROILCN  or  THC  DISTRIBUTION  Of  RIND. 
TCMrCRATURC,  NUMIOITY  AND  Or  THC  TURBULENCE 
COCrriCICNT  In  the  BOUNOART  layer  or  the  ATMOSrHCRE 
UNDER  stationary  CONDITIONS  IS  NATNCNAT I CALLY 
rORMULATCO.  <AUTNORt  (U) 
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UNCLASSiriCO 


/E0J92 


UNCLASSIFIED 


DOC  NCPONT  BIBLlOfiRAFHY  SEARCH  CONTROL  NO*  /E09»3 
AD-NH  09S 

STOCKHOLH  UNIV  (SREOENt  INTERNATIONAL  HE T COROL 1 C AL 
INST 

RESEARCH  IN  NUHERICAL  ANALtSlS  AND 

FORECASTING.  IU> 

OESCRIRTIVE  NTTE:  TECHNICAL  RERT.,  (FINAL). 

HAT  43  22R 

contract;  AF41  093  3H4 

honitor:  afcrl  43  434 

UNCLASSIFIED  RERORT 


DESCRIRTORS:  (•REaTHER  FORECASTING.  NUMERICAL 

ANALYSIS).  ) • ATHOSRHER I C  MOTION.  SHEAR 
STRESSES).  (•RIND.  FRICTION).  TROROSRHERE. 

REATHER  stations.  DATA.  METEOROLOGICAL  CHARTS. 

ANALYSIS.  ERRORS,  SURFACE  TEMRERaTURE. 
barometric  rressure.  drag.  VISCOSITY,  heating. 
ATHOSRHERIC  tides,  gas  FLOR.  air.  (UI 

identifiers:  1943,  sreoen.  grarhs.  (U) 

observational  data  have  been  used  in  studies  of 

FRICTION  AND  FRICTIONAL  0ISS|RATI0N  IN  THE 

athosrhere.  data  from  aerological  stations  IN 
southern  U.S.  during  suitable  REATHER  CONDITIONS 
RERE  I'SEO  FOR  VERTICAL  INTEGRATION  IN  THE  EOUA  TIONS 
OF  MOTION  IN  ORDER  TO  DETERMINE  STRESSES  IN  THE 
LOREST  TRO  KILOMETERS  OF  THE  ATHOSRHERE.  DATA  FROM 
THE  DENSE  RAOIO-RIND  NETRORK  OVER  THE  BRITISH 
ISLES  RERE  USED  IN  ORDER  TO  STUDY  THE  FRICTIONAL 
DISSIPATION  RITHIN  A  LIMITED  AREA  AND  TO  DETERMINE 

characteristic  values  FOR  The  CROSS  isoBARic  angle, 

FOR  THE  RATIO  OF  THE  RIND  AT  ANEOMOMETER  LEVEL  AND 
GEOSTRORMIC  SURFACE  RIND,  FOR  THE  GEOSTRORHIC  DRAG 
coefficient  and  for  the  eddy  viscocitt  in  their 

OERENOENCE  OF  SURFACE  ROUGHNESS.  ON  THE  ASSUMPTION 
THAT  zonal  averages  of  THIRD  ORDER  PERTURBATION 
quantities  can  be  neglected,  it  IS  Shorn  that  one  can 
DERIVE  A  complete  set  OF  EQUATIONS  FOR  PREDICTION  IN 
iAROTROPIC  .'LOR.  IT  IS  SHORN  THAT  A  CONSIDERABLE 
simplification  can  BE  obtained  if  ONE  CONSIDERS  A 
quasi  linearized  system,  RHICH  RITH  regard  TO  The 
statistical  QUANTITIES  IS  EQUIVALENT  TO  The  FIRST 
SYSTEM.  (AUTHOR)  (U) 


UNCl  ass  if  ieo 


/E0393 


UNCLASSir ICO 


OOC  ttCPORT  liaLtOfiftA^HV  SCAIICH  CONTROL  NO.  /C0992 
AO-Rli  90) 

AIR  fORCC  CANtRIOCe  RESCaRCH  LAOS  L  fi  HANSCON  FICLO 
NASS 

AN  ANALTSIS  or  SONC  OINO  RROriLCS  IN  THE  ATNQS 
RHCRIC  rolCTlQN  LAVER.  (Ul 

AU«  A)  I7r  TATLOR.R.J.I 

RROJ:  7A95 

NONITOR?  AfCRL  A)  AAl 

UNCLASSincO  RLRORT 


OKSCRIRTORS:  (••|N0.  STATISTICAL  ANALVSISl. 

rUROULENT  tOUNOART  LAVER.  ATHOSRHERIC  NOTION.  (Ut 

ICENTiriEKS:  rRICTION  LAVER,  OEOSTROPNIC  RINO. 

THERMAL  RfNO.  (Ul 

IN  THE  LATER  Of  ATNOSRHERC  OETREEN  THC  SURFACE  AND 
A  LEVEL  RHERE  THE  RINO  IS  CLOSE  TO  ThE  6C0  STRORHlC 
(THE  'ERICTIOn  LA''ER*t,  THE  ASSUHRTION  15 
COHMONLV  HAOE  THAT  ThE  SHEARIN6  STRESS  ANO  VELOCITV 
(GRADIENT  ARE  RARALLEL.  THEORETICAL  REA  SONS  aRC 
ADVANCED  TO  INDICATE  THAT  THIS  ASSUME  TION  IS 
RROtAOLV  NOT  VALID  AND  SOME  ANALYSES  OF  OISERVEO  tlNO 
RNOFILES  NAOE  ON  THIS  ASSUNRTION  ARE  SHOON  TO  TIELO 
UNREALISTIC  results.  ALTHOUfH  THE  ANALYSES  ARE  OREN 
TO  SOME  CRITICISM  ON  THE  OASIS  OF  INSTRUMENTAL 
inaccuracy  ANo  lack  of  HORIZONTAL  UNIFORMITY  OF  THE 
OOSERVINS  SITC,  THC  iCNCRAL  CONCLUSION  IS  REACHED 
THAT  RaRAL  LElISM  of  STRESS  AND  VELOCITY  SRAOICNT 
cannot.  IN  OUR  RRCSCNT  state  OF  KNOfLEOSC.  OE  RELIED 
URON.  (AUTHOR)  (U) 


UNCLASSIFIEO 


/E0)»2 


UNCL«$Sir IRD 


OOC  BIBLIOaRAPHf  SEARCH  CONTROL  NO.  /E0992 

A0-N29  ASA 

•ISCONSIN  UNIV  HAOISON 

STUDIES  or  THE  EErECTS  OF  VARIATIONS  IN  BOUNOART 
CONDITIONS  ON  THE  ATHOSEhE^IC  BOUNOART  LATER.  |U> 

DESCRIPTIVE  NOrr:  ANNUAL  REPT..  42. 

NOV  42  I97P  LCTTAU. HEINZ  H.  { 

OFLANO .RATHONO  J.  iKEARNS.JOHN  P.| 

KUN6.ERNIST  C.  i SL OT T A « L ARR Y  S.  I 
contract:  OA24  02VAHC00B7B 

task:  lAO  llOOIBOZl  OB 

UNCLASSIFIED  REPORT 

supplehentart  note: 

DESCRIPTORS:  ( •CL  I H A T0L06T  .  BOUNDARY  LATER). 

( •TENPERATURE  i  HE ASUREHENT i .  (•TURBULENT  BOUNDARY 
layer.  ANALYSIS).  RIND.  STRESSES.  FLUID  FLOR. 
CALIBRATIOK.  DETECTORS.  HETEOROLOOT.  ATMOSPHERE  (U) 

identifiers:  1942  lU) 

TA  from  tro  classical  flat  Plate  boundary  layer 
EKPERIHCNTS  RERE  used  to  determine  values  OF 
KARMaN'S  constant  TMROUfiM  TME  APPROACH  OF  A 
LIMITING  RALL  CONDITION  FOR  AN  EXPLICIT  FUNCTION 
DESCRIBED  BY  FLOR  STRUCTURE.  THE  CONSTANT  RAS 
FOUND  TO  VARY  RITH  REYNOLDS  NUMBERS.  A 
theoretical  model  OF  THE  ATMOSPHERIC  BOUNDARY  LAYER 
RAS  USED  TO  make  A  SURVEY  OF  THE  AERODYNAMIC 

roughness  of  natural  surfaces  of  the  northern 
hemisphere  ANO  to  compute  The  distribution  AND 
SEASONAL  VARIATIONS  OF  GEOSTROPHIC  DRAG  COEFFICIENTS 
ANO  ENERGY  OISSIPATION.  TEMPERATURE  SPECTRA  RERE 

measured  over  an  caperimental  field  of  bushel  baskets 

SET  ON  THE  ICE  SURFACE  OF  LAKE  MENOOTA,  AND  ALSO 
OVER  the  natural  ICE  surface.  COMPARISON  OF  THE 
SPECTRA  shored  The  EFFECTS  OF  TURBULENCE  GENERATED  BY 
the  field  as  a  RHOLE  AND  BY  THE  SPACING  OF  THE 
baskets,  the  EAPERIMENTAL  field  of  bushel  BASKETS 
ANO  A  shall  ARTIFICIAL  FOREST  RERE  USED  IN  STUDIF.S  0*’ 

■  INO  profile  HoOIFICaT  ion.  OF.TCRM  1  hat  I  0N5  RERE 
HADE  OF  The  EFFECT  OF  OBSTACLE  ALBEDO  ANU  SOLAR 
HEATING  ON  HOHENTUH  transfer  ANO  OF  THE  MOMENTUM 

budget  over  the  artificial  forest,  characteristic 

EQUATIONS  CF  KATABATIC  ►'LO*  FOR  hEIGhT-OEPENDENT  EDDY 
OIFFuSIVITY  RERE  DERIVED.  (AUTHOR)  lU) 
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NCLASSIF  ieo 
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UNCLASSIFIED 


ODC  REPORT  BIBLI06RAPHY  SEARCH  CONTROL  NO.  /E0992 
AO-'tA!  108 

LIBRARY  OF  CONGRESS  BASHINGTON  0  C  AEROSPACE  TECHNOLOGY 
OIV 

SOVIET  nicroneteorology  ibounoary  layer,  turbulence, 

AEROSOLS,  AIR  POLLUTION,  STAGNANT  WEATHER 
CONDITIONS).  (U) 

descriptive  note:  COHPILATION  of  ABSTRACTS  ON  SURVEYS  OF 
SOVIET^BLOC  SCIENTIFIC  AND  TECHNICAL  LITERATURE. 

APR  49  A9P 
REPT.  NO.  ATO-P-49«i0 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE! 

DESCRIPTORS:  (•NICRONETEOROLOGY,  ABSTRACTS),  (vUSSR, 

NICRONETEOROLOGY),  BOUNDARY  LAYER,  TURBULENCE. 

AEROSOLS,  AIR  POLLUTION.  REaTHER  FORECASTING,  FOG, 
CLOUDS,  INSTRUMENTATION.  ATNOSPHERIC  CONDENSATION. 
meteorological  PARANETERS,  rind,  velocity,  ATMOSPHERIC 
TEMPERATURE  (U) 

IN  THE  EARLY  STAGES  OF  PREPARING  THIS  REPORT,  SOME 
OF  the  ABSTRACTS  WERE  SELECTED  AND  TRANSLATED  FROM 
REFERATIVNYY  ZHURNAL.  GEOFIZIKA  (LIBRARY  OF 
CONGRESS  CALL  NO.  QC801.RRR),  AND  COVERED 
ISSUES  NOS.  10-12  OF  1942.  AND  I,  2,  AND  2  OF  1949. 
AFTER  THIS  PERIOD,  ITEMS  iERE  SELECTED  FROM  CURRENT 
original  sources,  for  convenience,  the  data  HAVE 
BEEN  GROUPED  UNDER  FIVE  PRINCIPAL  SUBJECT  HEADINGS: 

(1)  GENERAL  PAPERS  DEALING  WITH  CONFERENCES, 

SCIENTIFIC  organizations,  GENERAL  MONOGRAPHS  COVERING 
SEVERAL  subjects,  ETC. I  (2)  AEROSOLS  -  NATURAL 
AND  ARTIFICIAL!  (2)  STAGNANT  WEATHER  CONDITIONS! 

(9)  AIR  POLLUTION!  AND  (9)  BOUNDARY  LAYER 
turbulence,  certain  ARTICLES  CONTAIN  INFORMATION 
ON,  OR  APPLY  TO  MORE  THAN  ONE  SUBJECT!  FOR  EXAMPLE, 

DATA  ON  AEROSOLS  MAY  BE  INCLUDED  IN  ARTICLES  ON 
'STAGNANT  WEATHER  CONDITIONS'  OR  ON  'TURBULENCE'. 

IN  SUCH  CASES,  ITEMS  HAVE  BEEN  ASSIGNED  TO  SUBJECTS 
MOST  EMPHASIZED  BY  THE  AUTHOR.  (AUTHOR)  (U) 


UNCLASSIFIED 


/E0292 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /E03*»2 
AD'611  lOI 

PACIFIC  MISSILE  RANGE  POINT  MU6U  CALIF 
TURBULENCE  CRITERIA  DERIVED  FROM  CONVENTIONAL 
ATMOSPHERIC  MEASUREMENTS.  <U) 

FEB  69  IIF  WOLF.M.  A.  ( 

REPT.  NO.  PMR-TM-6»-I 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE! 

DESCRIPTORS;  (•ATMOSPHERIC  MOTION,  DETERMINATION!, 
(•meteorology!  ATMOSPHERIC  MOTION),  CORRELATION 
TECHNIQUES,  MEASUREMENT,  RIND,  ATMOSPHERIC 
TEMPERATURE,  KINETIC  THEORY,  STABILITY,  TEXAS  (U» 

MEASUREMENTS  OF  WIND  SPEEDS  AND  TEMPERATURES  FROM 
the  television  tower  at  cedar  HILL,  TEXAS,  ARE 
USED  IN  THE  EVALUATION  OF  THREE  CRITERIA  OF 
TURBULENCE.  EXPRESSIONS  ARE  DERIVED  WHICH  RELATE 

these  calculated  values  to  average  Turbulence  values 

DETERMINED  FROM  MEASUREMENTS  OF  THE  VERTICAL 
COMPONENT  OF  TURBULENCE  AT  FIVE  LEVELS  ON  THE  TOWER. 
the  closest  CORRELATION  BETWEEN  TURBULENCE  AND  THE 
CALCULATED  CRITERIA  IS  ACHIEVED  WITH  A  NOND I  MENS  I ONAL 
CRITERION  WHICH  IS  INTRODUCED  IN  THE  STUDY,  IT  IS 
SUGGESTED  THAT  THE  EXPRESSION,  RELATING  TURBULENCE 

and  the  n  criterion,  will  have  application  to  other 

GEOGRAPHICAL  AREAS,  PROVIDED  THAT  LOCAL  EFFECTS  ARE 
REFLECTED  IN  THE  KINETIC  ENERGY  GRADIENT  TERM. 

EXTENSION  OF  THE  N  CRITERION  TO  CLEAR  AIR 

TURBULENCE  IS  CONSIDERED  FEASIBLE.  (AUTHOR)  (U) 
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UNCLASSIFIED 


/E07S2 


UNCLASSIFIED 


DOC  REPORT  BIBL106RAPHY  SEARCH  CONTROL  NO.  /COSf2 
AO-All  912 

TEXAS  A  AND  M  UNIV  COLLECE  STATION  OEPT  OP  0CEAN06RAPHY 
AND  NETEOROLOQY 

HESOSCALE  circulation  OP  THE  ATHOSPHERIC  BOUNDARY 
LAYER*  PART  I*  (U) 

DESCRIPTIVE  note:  PINAL  REPT.*  PT.  1. 

UAN  49  |29P  BRUND I DGE . KENNETH  C.  I 

BENlURAiHIDEO  I 
contract;  API9  AON  7999 
PROJ:  7A99  .270 

task:  7A9901 

monitor:  APCRL  •  A9-A)  pi 

UNCLASSiPIEO  r.port 

supplementary  note:  masters*  theses* 

descriptors:  (•air  mass  analysis*  MICROMETEOROLOGY )  • 

(•ATMOSPHERIC  MOTION,  AIR  MASS  ANALYSIS), 
(•MICROMETEOROLOGY,  AIR  HASS  ANALYSIS),  FLUID  PLOW, 

atmosphere,  bounoary  layer*  measurenent, 
meteorological  instruments,  towers,  Texas, 
meteorological  parameters  (U) 

RESULTS  ARC  GIVEN  OP  RESEARCH  CONDUCTED  IN  THREE 
MAJOR  areas:  (1)  the  temperature  and  BIND 
STRUCTURE  OF  COLO  FRONTS*  (2)  OETCRN I  NAT  1  ON  OP 

the  eooy  heat  coepficient  under  fair-weather 

CONDITIONS,  AnO  (f)  THE  DETERMINATION  OP  THE  EDDY 
HEAT  COEFFICIENT  IN  FRONTAL  ZONES*  THE 
INVESTIGATIONS  WERE  BASED  UPON  DATA  COLLECTED  ON  THE 
1920-FT*  KRLO-WPAA  TRANSMITTER  TONER  AT  CEDAR 
HILL,  TEXAS*  THIS  VOLUME  PERTAINS  ONLY  TO  THE 
FIRST  AREA*  THIS  SECTION  DEALS  SPECIFICALLY  WITH 
THE  STRUCTURE  OF  COLO  FRONTS*  BY  MAKING  SUITABLE 
ASSUMPTIONS  IT  WAS  POSSIBLE  TO  DETERMINE  THE  MOTION 
OP  THE  AIR  relative  TO  THE  THERMAL  FIELDS  OF  THE 
FRONTS.  THE  RESULTS  INDICATED  CONSIDERABLE  CROSS- 
ISENTROPIC  MOTION.  IN  TURN,  THESE  RESULTS  IMPLIED, 

AS  EXTREME  POSSIBILITIES,  THAT  EITHER  THE  TEMPERATURE 
STRUCTURE  OP  THE  FRONTS  WAS  UNDERGOING  RADICAL  CHANGE 
AS  A  RESULT  OP  THE  PARTICLES  FOLLOWING  AN  ADIABATIC 
PROCESS  OR,  The  temperature  STRUCTURE  WAS 
CONSERVATIVE  AND  THE  PARTICLES  WERE  UNDERGOING 
NONAOIABATIC  PROCESSES.  (U) 


UNCLASSIFIED 


/E0i92 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHr  SEARCH  CONTROL  NO.  /E0992 
AD-At2  121 

ARHY  ELECTRONICS  RESEARCH  AND  OEVELOPHENT  ACTIVITY  FORT 
HUACHUCA  ARIZ 

NUHERICAL  SOLUTION  OF  THE  DISTRIBUTION  OF  BIND  /IND 
turbulence  in  the  planetary  BOUNDARY  LAYER.  (U) 

62  16P  APPLEBY.J.  F.  t OHHSTEJE  , N .  D*  ( 

UNCLASSIFIED  REPORT 

SUPPLEHENTARY  NOTE!  ALSO  INCLUDED  IN  PROCEEDINGS  OF  THE 
196H  ARMY  SCIENCE  CONFERENCE.  UNITED  STATES 
MILITARY  ACADEMY.  WEST  POINT.  N.  Y.  17-lT  JUN 
1V6H.  VOLUME  I.  AO-611  N22* 

descriptors:  <*WIN0>  boundary  LAYER).  < aTURBULENCE  . 

AIR  MASS  ANALYSIS),  (•AIR  MASS  ANALYSIS.  BOUNDARY 
LAYER),  atmosphere  MODELS.  MATHEMATICAL  MODELS. 
MICROMETEOROLOGY  (U) 

METEOROLOGY  IS  SUBDIVIDED  ACCORDING  TO  THE  SCALES 
OF  MICROMETEOROLOGY,  NESOMETEOROLOGY  AND 
macrometeorology,  this  DIVISION  APPEARS  REAL  SINCE 
RESEARCH  INTERESTS  AND  SUCCESSES  HAVE  BEEN  WIDELY 
SEPARATED.  IF  MESO-SCALE  PHENOMENA  ARE  REGARDED  AS 
PERTURBATIONS  WITHIN  THE  MACROSCALE,  TWO  ELEMENTS  CAN 
BE  SELECTED  TO  CHARACTERIZE  THE  DIVISIONS.  THESE 
WOULD  BE  the  LOGARITHMIC  WInO  PROFILE  TO  CHARACTERIZE 
MICROMETEOROLOGY  AND  THE  GEOSTROPHIC  WIND  TO 
characterize  the  OTHERS.  THE  PURPOSE  OF  THIS 
REPORT  IS  TO  PRESENT  A  HYPOTHESIS  WHICH  UNIFIFS  THESE 
TWO  CONCEPTS.  THE  MODEL  RESULTING  FROM  THE 
HYPOTHESIS  IS  SOLVED  AND  THE  RESULTS  ARE  PRESENTED  IN 
A  FORM  USABLE  FOR  MANY  SITUATIONS  WHERE  IT  IS 
NECESSARY  TO  PREDICT  THE  VERTICAL  DISTRIBUTION  OF  THE 
WIND  AND  TURBULENCE  CHARACTERISTICS  WITHIN  THE 
PLANETARY  BOUNDARY  LAYER.  THE  TREATMENT  WILL  BE 
LIMITED  TO  THE  BAROTROPIC.  ADIABATIC.  STEADY  STATE 
CASE.  (U) 
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UNCLASSIFIED 
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UNCLASSIFIED 


OOC  REFOKT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /E0992 
AO-A23  B99 

PENNSYLVANIA  STATE  UNIV  UNIVERSITY  PARK  OEPT  OF 
NETE0R0L06Y 

FLUX  OF  HEAT  AND  MOMENTUM  IN  THE  PLANETARY  BOUNDARY 
LAYER  OF  THE  ATMOSPHERE.  (U) 

DESCRIPTIVE  note:  FINAL  REPT.  FOR  1  APR-90  JUN  4», 

JUL  49  |96P  BLACKADAR. ALFRED  K.  I 

PANOFSKY.HANS  a.  IBERMAN.STEPHENICHING. JASON 

K.  s.  {hesSiG.  dale  ; 
contract:  AF19  AOR  aaRI 
proj:  baqr 
task:  BAQROl 

monitor:  AFCRL  .  A9-99| 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE! 

descriptors:  (•atmospheric  motion,  boundary 

LAYER),  (•boundary  LAYER.  ATMOSPHERIC  MOTION). 

N'NO*  HEAT  transfer*  MOMENTUM.  ENERGY. 

ATMOSPHERIC  TEMPERATURE.  METEOROLOGICAL  PARAMETERS  (U) 
A  SINGLE-LAYER  THEORY  IS  PRESENTED  FOR  THE  RIND 

distribution  in  baroclinic  neutral  and  unstable 

BOUNDARY  LAYERS.  THE  THEORY  PREDICTS  THE  STRESS  OF 
THE  RINO  ON  THE  GROUND  FROM  LARGE  SCALE  GEDPHYSICAL 
PARAMETERS.  A  RE-ANALYSIS  OF  OBSERVATIONS  MADE  BY 
SRINBANK  CONFIRMS  THE  VALIDITY  OF  THE  KEYPS  RiNO 
PROFILE  THEORY.  THE  EFFECTS  OF  A  CHANGE  OF 
ROUGHNESS  ON  THE  RIND  PROFILE  HAVE  BEEN  EXTENDED  TO 
OIABATIC  surface  LAYERS.  ALSO  A  STUDY  OF  THE 
TURBULENT  ENERGY  BUDGET  SHORED  SIGNIFICANT 
DIFFERENCES  BETREEN  THE  RATE  OF  PRODUCTION  AND  RATE 
OF  DISSIPATION  IN  THE  VICINITY  OF  A  LARGE  CHANGE  OF 
TERRAIN  roughness.  A  GRAPHICAL  PROCEDURE  FOR 
ESTIMATING  THE  SPECTRUM  OF  THE  LONGITUDINAL  RINO 
COMPONENT  from  THE  HEIGHT.  MEAN  RINO  SPEED.  SURFACE 
ROUGHNESS.  AND  STABILITY  HAS  BEEN  DEVELOPED  FROM 
OBSERVED  SPECTRA  AT  MANY  LOCATIONS.  (AUTHOR)  (U) 


UNCLASSIFIED 


/E0992 


UHCLASSIF  lEO 


DOC  REPORT  BIBLIOGRAPH.  SEARCH  CONTROL  NO.  /E0992 
A0-A27  901  9/2 

COLORADO  state  UNfV  FORT  COLLINS  FLUID  DYNANICS  AND 
DIFFUSION  LAB 

HEASUREHENTS  IN  A  THERMAL  BOUNDARY  LAYER.  <U) 

DESCRIPTIVE  NOTE!  TECHNICAL  REPT., 

SEP  63  SAP  SANDBORN.V.  A.  SLIU.C.  Y.  I 

TAO.M.  C.  t 

CONTRACT!  0A-AHC-2Ro0H2-A9>G9 
UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTt ! 

DESCRIPTORS!  (•TURBULENT  BOUNDARY  LAYER.  NINO 
TUNNELS).  (•ATMOSPHERIC  TEMPERATURE. 

MEASUREMENT).  (•ATMOSPHERIC  MOTION. 

MEASUREMENT).  PARTIAL  DIFFERENTIAL  EQUATIONS. 
MICROMETEOROLOGY.  FLAT  PLATE  MODELS.  VELOCITY. 

DENSITY  (U) 

A  PROBLEM  ENCOUNTERED  IN  THE  FLON  OF  ATMOSPHERIC 
NINOS  OVER  THE  EARTH  SURFACE  IS  THAT  OF  COLD  AIR  OVER 
A  NARH  boundary.  THE  STUDY  IS  A  PART  OF  A  LONG 
RANGE  PROGRAM  DIRECTED  TONARD  UNDERSTANDING  SUCH 
FLONS.  AN  EXPLORATORY  SET  OF  MEASUREMENTS  IN  THE 
BOUNDARY  LAYER  OVER  A  HEATED.  SMOOTH.  FLAT  PLATE  aRE 
REPORTED.  THE  BOUNDARY  NALL  NAS  MAINTAINED  AT 
APPROXIMATELY  89F  AND  THE  FREE  STREAM  AIR 

temperature  nas  approximately  rdf.  the  free  stream 

velocity  NAS  20  FEET  PER  SECOND.  MEASUREMENTS  OF 
THE  MEAN  TEMPERATURE.  DENSITY  AND  VELOCITY 
DISTRIBUTIONS  ARE  GIVEN  IN  BOTH  TABULAR  AND  GRAPHIC 
DATA.  DATA  ON  THE  FLUCTUATING  TEMPERATURE, 
longitudinal  velocity  and  VELOCITVTEMPERATURE 
CORRELATION  ARE  ALSO  PRESENTED.  THE  DATA  N£RE 
TAKEN  AS  AN  EXPLORATORY  STUDY  TO  FIRST  DETERMINE  THE 
MAGNITUDE  OF  THE  MEAN  AND  TURBULENT  TERMS  IN  THE 
BOUNDARY  LAYER.  SECONDLY.  THE  PRESENT  EXPERIMENT 
INDICATED  THE  PROBLEMS  TO  BE  OVERCOME  IN  MEASURING 
THE  thermal  boundary  LAYER.  THE  REPORT  IS  INTENDED 
AS  A  DATA  REPORT  ON  THE  MEASUREMENTS.  (AUTHOR)  (U) 
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UNCLASSIFIED 


/C0392 


UNCLASSIFIED 


DDC  RCFONT  BlBLtOfiRAFHY  SEARCH  CONTROL  NO*  /E0Jf2 
A0-A22  902  H/2 

COLORADO  state  UNtV  FORT  COLLINS  FLUID  OYNAHKS  AND 
DIFFUSION  LAB 

A  three-oincnsional  sinble  roubhness  element  in  a 

TURBULENT  BOUNDARY  LAYER*  (U> 

SEP  if  2|p  TIELENANtH*  R*  ISANDBQRN.V* 

A*  I 

contract:  OA-AHC-2B>OH9-4A-e9 

unclassified  report 
supplementary  note: 

descriptors:  (cTURBULLMT  boundary  layer. 

ROUBHNCSS).  I •atmospheric  MOTION*  ROUGHNESS) » 

FLAT  PLATE  MODELS.  MICROMETEOROLOGY*  PRESSURE. 
velocity,  spheres,  buildings*  THREE- 

DIMENSIONAL  FLOB*  VINO  tunnels  (U) 

AN  investigation  OF  THE  INFLUENCE  OF  A  SINGLE 
ROUGHNESS  element  (SPHERE)  IN  A  TURBULENT 
BOUNDARY  LAYER  OF  A  SMOOTH  FLAT  PLATE  IS  REPORTED. 

THE  PRESSURE  DISTRIBUTION  AROUND  THE  SURFACE  OF  THE 
SPHERE  «AS  measured.  INTEGRATION  OF  THE  PRESSURE 
DISTRIBUTION  NAS  USED  TO  COMPUTE  THE  DRAG  AND  LIFT 
FORCES  ON  THE  ELEMENT*  MEASUREMENTS  OF  THE  MEAN 
AND  turbulent  VELOCITY  DISTRIBUTIONS  IN  THE  BOUNDARY- 
LAYER  BEHIND  THE  SPHERE  NERE  MADE*  (AUTHOR)  (U) 
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UNCLASSIFIED 


/E0?P2 


UNCLASSIFIED 


OPC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /E0992 
AO-629  999  \/2  1/J 

systehs  technology  INC  hamthorne  calif 

AN  ANALYTICAL  STUDY  OF  V/STOL  HANDLING  QUALITIES  IN 
HOVER  AND  TRANSITION.  (Ul 

DESCRIPTIVE  note:  TECHNICAL  REPT., 

OCT  69  I72P  STAPLEFORD.R.  L.  I «OLKO V  I TCH . J . 

IHaGOALENO.R.  E.  ISHORTNELL.C.  P.  (JOHNSON. N.  A.  | 

REPT,  NO.  TR-IRO-I 
contract;  AF29<  A19  j -1 200 
PROJ;  AF-8219 
TASK;  R21909 

monitor;  AFFOL  .  TR-49-7J 

UNCLASSIFIED  REPORT 

Supplementary  note; 

descriptors:  (cCONVERTIBLE  planes.  HANDLING), 

(•Short  take-off  planes,  handling),  (•vertical 

TAKE-OFF  PLANES,  HANDLING:.  GUSTS,  HOVERING. 

PILOTS,  CONTROL,  DAMPING,  HELICOPTERS,  TILT 

NINQS.  GEOMETRIC  FORMS  lU) 

THE  HOVER  ANALYSIS  CONSIDERS  PILOT  ATTITUDE  AND 
POSITION  CONTROL  ’’ASKS  IN  THE  PRESENCE  OF  HORIZONTAL 
GUSTS.  THE  effects  OF  EACH  OF  THE  STABILITY 
DERIVATIVES  ON  THE  DIFFICULTY  OF  THE  CONTROL  TASKS 
AND  ON  THE  CLOSED-LOOP  GUST  RESPONSES  ARE  DETERMINED* 

IT  IS  clearly  shown  that  the  handling  qualities 

STUDIES  OF  CONTROL  SENSITIVITY  AND  ANGULAR  DAMPING 
MUST  consider  THE  INFLUENCES  OF  M  SUB  U  (OR  L 
sue  V)  AND  SHOULD  INCLUDE  GUST  INPUTS.  THESE 
CONCLUSIONS  ARE  SUBSTANTIATED  BY  PREVIOUS  VARIABLE- 
STAB  I  L  I  T  Y  -HE  L  I  C  OP  TER  EXPERIMENTS.  THE  EFFECTS  OF 
VEHICLE  SIZE  And  geometry  are  INVESTIGATED  BY  SEVERAL 
APPROACHES.  THE  KE'(  RESULT  OF  INCREASING  SIZE  IS 
FOUND  TO  BE  A  REDUCTION  IN  M  SUB  U  AND  L  SUB  V 
WHICH  CAN,  IN  TURN,  LOWER  THE  REQUIREMENTS  FOR 
CONTROL  POWER  ANO  DAMPING.  THE  HANDLING  QUALITIES 
DURING  TRANSITION  OF  TWO  ’/CHICLES,  A  TILT  DUCT  AND  A 
TILT  WING,  WHICH  WERE  PREVIOUSLY  TESTED  ON  A 
SIMULATOR  ARE  ANALYZED.  IT  IS  SHOWN  THAT  BOTH  TRIM 
CONTROL  ANO  perturbations  ABOUT  ThE  TRIM  CONOIT.’ONS 
must  be  CONSIOEREO.  in  FACT,  PART  OF  THE  INCREASED 
DIFFICULT''  IN  LANDING  TRANSITIONS,  IN  COHPARITON  WITH 

Takeoff  transitions,  is  due  to  more  difficult  trim 
CONTROL!  the  much  MORE  STRINGENT  POSITION  CONTROL 
requirements  in  landing  arc  also  a  CONTRIBUTING 

Factor,  (ajthori  (U) 
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ODC  REPOMT  BIILI06RAPHY  SEARCH  CONTROL  NO.  /E0992 
AO-A2A  420  H/2 

■ASHINOTON  UNtV  SEATTLE  DEPT  OP  ATMOSPHERIC  SCIENCES 

transformation  ofthe  atmospheric  ioundarv  layer  over 
INNOMOSENEOuS  surfaces.  (Ui 

OCT  49  TRR  MIYAKE. MtKIO  t 

REPT.  NO.  SCIEnTIFIC-4 
contract:  N0NR-R77(2R) 

PROU:  NR-207-292 

unclassified  report 

SUPPLEMENTARY  NOTE: 

descriptors:  l•ATMOSPHERIC  MOTION.  TURBULENT 

BOUNDARY  LAYERI.  <*TURBULCNT  BOUNDARY  LAYER. 

ATMOSPHERIC  MOTIONI.  RIND.  BOUNDARY  LAYER. 
THERMODYNAMICS,  METEOROLOCY.  ARCTIC  OCEAN  (U) 

A  SURVEY  IS  «IVEN  OF  PREVIOUS  THEORETICAL 
INVESTIOATIONS  of  THE  DEVELOPMENT  OF  AN  INTERNAL 
BOUNDARY  LAYER  IN  TURBULENT  FLOR  OVER  A  SURFACE  OF 
variable  ROUBhNESS.  on  THE  BASIS  OF  HONIN  AND 
KAZANSKI'S  PLUME  PROPASATION  CONCEPT,  A  NCR  FORMULA 
IS  OCRIVEO  RHICH  predicts  the  6R0RTH  OF  THE  INTERNAL 
BOUNDARY  LAYER  UNDER  OIABATIC  CONDITIONS.  RIND  AND 
TCMPERATURC  PROFILES  OBSERVED  IN  AIR  FLORINS  ACROSS 
AN  artificial  POND  ON  THE  SURFACE  OF  A  SHEET  OF  SEA 
ICC  (NEAR  POINT  BARROR.  ALASKA)  ARE  USED  TO 
TEST  THE  NCR  MODEL.  AND  IT  IS  FOUND  TO  SIVE  AT  LEAST 
A  qualitative  prediction  OF  THE  FEATURES  OF  THE 
INTERNAL  BOUNDARY  LAYER.  THE  DIRECTION  IN  RHICH 
FURTHER  refinement  OF  THE  THEORY  SEEMS  PROMISINS  IS 
INDICATED.  lAUTHORl  (U) 


UNCLASSIFIED 
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UNCLASSIFIED 


DDC  REPORT  BIBLI06RAPHT  SEARCH  CONTROL  NO.  /E0992 

AO’ANI  9A0  R/2  U/1 

ATMOSPHERIC  SCIENCES  LAB  «H|TE  SANDS  MISSILE  RAN6E  N 
MEX 

THE  RICHARDSON  NUMBER  IN  THE  PLANETARY  BOUNDARY 
LAYER.  <UI 

MAY  44  22P  HANSEN.FRANK  V.  I 

task:  I V0IN901BBJA-10 

monitor:  ecom  sosi 

UNCLASSIFIED  REPORT 


descriptors:  (•atmospheric  notion.  •fiUlOEO 

missile  RAN6CSI.  NUMERICAL  METHODS  AND  PROCEDURES. 

•INO.  BOUNDARY  LAYER.  ATMOSPHERIC  TEMPERATURE. 
stability.  HICROMETEOROLOBY  (U) 

DETERMINATION  OF  THE  STABILITY  REBIME  IS  A  BASIC 
APPROACH  IN  ANT  I N VEST  1 6A? ION  OF  ATMOSPHERIC 
TURBULENCE.  THE  ESTABLISHMENT  OF  STABILITY 
CRITERIA  IN  THE  BOUNDARY  LAYER  IS  USUALLY 
ACCOMPLISHED  BY  USE  OF  THE  NOND I  ME NS  I  ON AL 
RICHARDSON  NUMBER.  THE  COMPUTATION  OF  ACCURATE 
RICHARDSON  NUMBERS  IS  SHORN  TO  BE  ADVERSELY 

affected  by  a  number  of  Factors  includinb  the  choice 
OF  vertical  gradients,  THE  TERRAIN.  SPACING  OF 
instruments,  and  heterogeneous  profiles  of  bind  and 
temperature.  (AUTHOR)  (U) 
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ANNY  EkCCTNONICS  COMNANO  fORT  HUACHUCA  AR 1 3  RCSCARCH 
OlV 

TNC  OISTRIOUTION  Of  EOOV  VCLOCtTICS  AND  TCMPCRATURC 
rtUCrUATJONS  in  TNC  first  100  NCTCNS.  (UI 

OCSCRIRTIVE  note:  technical  rert.. 

HAT  *7  *7R  RRIES.THOHaS  H.  I 

ARf tear . jahes  f.  i 

RROJ:  OA- I  V0-l<l*Ql'‘t«7A 

task:  I Ya»i*»oi-a>SA-oa 

honitor:  ecoh  *037 

unclassified  rerort 


OESCRIRTORS:  ( • ATHOSRHER  I  C  NOTION.  •STATISTICAL 

rCSTSt.  RINO,  SAHRLINC,  STABILITY. 

ATNOSRHERtC  TChRERATURE.  lURBULENCE. 

probability,  EIRERIHENTAL  data  (U) 

rractkal  rroblehs  OEALIHC  RITH  atnosrheric 
TURBULENCE  CAN  BE  SIHRLIFICO  BY  RELATIN*  FLUCTUATION 
VALUES  re  A  «AUSSiAN  DISTRIBUTION.  THIS  IS  VERT 
USEFUL,  since  IT  SREClFItS  CHARACTERISTICS  OF  THE 
EOOY  VELOCITY  0  I STR I  BUT  I ONS .  FRAChENTART  STUDIES 
HAVE  6IVEN  SOhE  EVIDENCE  TO  SUPPORT  THE  6AUSSIAN 
HYPOTHESIS,  BUT  TO  OUR  K»»0«LE0«E  THIS  IS  THE  FIRST 
ATTENRT  TO  E*ANINE  THE  DISTRIBUTIONS  OF  THE 
FLUCTUATION  CONPONENTS  FOR  A  LARBE  DATA  SAHPlE  ll7» 
ONE'NOUR  RUNSi.  THE  PURPOSE  OF  THE  STUDY  IS  TO 

oetcrhine  the  deviations  of  the  observed  distribution 

FROH  A  NORHAL  OISTRIBUTICM  AND  TO  ATTEMPT  TO 

oetcrhine  if  these  ocpariurcs  can  be  related  to 
athosphfric  stability  supfacc  roubhncss,  and  hcibht 
ABOVE  the  surface,  IN  ADDITION.  EACH  SAMPLE  RAS 
TESTED  TO  OETERHINC  The  PROBABILITY  OF  ITS  CQNlNB 
FROM  A  normal  D I S T R I BU T I C N ,  RESULTS  ARE  IN  BENERAL 
ABRCEPCNT  RITh  previous  I NVCST  I  BAT I ONS .  LO* 

FREBUENCT  trends  over  hour  PERIODS  TEND  TO  INCREASE 
THE  DEPARTURES  FROM  A  NORMAL  0 1 STR I Bv T | ON . 
treatinb  the  probability  distributions  of  the  rind 
COMPONENTS  AS  BEINB  NORMalLT  DISTRIBUTED  APPEARS 
UUiTIFlEO  over  NOOERATE  RANBES  OF  STABILITY  lI/L 
BETREEN  •.700  AND  •*700).  (AUTHOR*  tU) 
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•catncr  bureau  RASHINCTON  0  C 

THE  RROBLEH  Of  0CTERH|N|N6  THE  EDDY  VISCOSITY 
COEEriCICNT  roR  THE  BOUNOARY  layer  or  THE 
ATHOSrHCRE.  (U> 

UAN  Al  ior  TKACnENAO.A.  V.  I 

UNCLASSiriEO  RERORT 

SUrrLEHENTARY  NOTE:  SRONSORED  BY  ARHY  ELECTRONIC 
RROVINB  6R0UN0.  FORT  HUACNUCA.  ARIZ.  TRANS*  OK 
CLAVNAVA  6E0FIZICHCSKATA  OBSER V A  TOR  !  T A  .  LEN|N«RAD. 

TRUOY  <USSR)  NAO(122>  R*)-«  1*9*. 

OCSCRIRTORS:  I • A T HOSRhER I C  NOTION.  BOUNDARY 

LAYER).  NATmEHATICAL  ANALYSIS.  BIND.  EQUATIONS 
OF  NOTION.  VELOCITY.  ACCURACY.  TURBULENCE. 

USSR  (U) 

0.  L.  LAUhTNAN  In  HIS  RORK  RRESENTEO  A  NER 

HETHOO  or  OETERNININi  THE  COOT  VISCOSITY  COCrFICIENT. 

K.  IN  THE  BOUNOARY  LAYER  OR  THE  ATNOSRHERE  FROH 
OBSERVATIONS  ON  THE  VERTICAL  BIND  RROFILC.  AS  H. 

R.  CMURINOVA'S  CONRARATIVE  EIRERINENTAL 
VERIFICATIONS  OF  THE  VARIOUS  NETHOOS  USED  IN 
OETERNININB  K  HAVE  OENONSTRA TED .  LAIKHTNAN'S  RETHOD 
IS  THE  SIHRLEST  ANO  THE  HOST  ACCURATE.  IT  NUST  BE 
NOTED.  HOREVER.  THAT  THE  SC.^ENE  OF  ThE  CALCULATIONS 
USCO  BY  CMURINOVA  IS  STILL  FaIRLY  COHRLEA  AND  VERY 
T I NE-CONSUN I N6 .  This  OISADVANTAQE  can  be  AVOIDED 
IF  The  calculations  are  hade  CRARhICALLY  by  NEANS  OF 
A  SPECIAL  N0N06RAN.  IN  CONNECTION  RITH  THIS.  THE 
POSSIBLE  methods  OF  0ETERNININ8  «RARHICALLT  THE  COOT 
VISCOSITY  COEFFICIENT  FRON  OBSERVATIONS  ON  VERTICAL 
BIND  profiles  are  OISCUSSEC  IN  THE  PRESENT  RORK. 

( author  )  I U ) 
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FORT  OETRICK  FREDERICK  MO 

CONCERNING  SIMILARITY  ANALYSIS  BASED  ON  THE  USE  OF 
GOVERNING  equations  AND  BOUNDARY  CONDITIONS  AND 
LONG'S  HETHOO  OF  GENERALIZED  DIMENSIONAL  ANALYSIS.  (U) 

descriptive  note:  revised  ED.. 

AUG  «7  12P  CALDERfKENNETH  L*  I 

UNCLASSIFIED  REPORT 
AVA. lability:  purlished  in  journal  of 

ATMOSPHERIC  SCIENCES  V2N  Ni  P4U*2A  NOV  J9A7. 
SUPPLEMENTARY  NO^E*.  REVISION  OF  MANUSCRIPT  RECEIVED  20 
MAR  67. 

descriptors:  <*atmospheric  motion,  •turbulent 

BOUNDARY  LAYER)*  <*LAMINAR  FLOW.  MATHEMATICAL 
ANALYSIS),  partial  OIFFERENTIAL  EQUATIONS. 

BOUHOARr  value  PROBLEMS.  FLAT  PLATE  MODELS. 

LAMINAR  BOUNDARY  LAYER.  NA V 1 ER'STOKES  EQUATIONS, 

HEAT  transfer.  TEMPERATURE.  VISCOSITY, 
tONDUCTIoN<HEAT  TRANSFER), 

TRAi^SFtiRMATIONS' TATHEMATICS)  ,  JET  MIXING  FLOR, 

DISKS,  PRANOTL  NUMBER.  WIND  (U) 

lOENTIFIEPS:  DIMENSIONAL  ANALYSIS  (U) 

long  HAS  illustrated  THE  INCREASED  POWER  FOR  FLUID 
MEC;  ANICS  OF  A  GENERALIZED  TYPE  OF  DIMENSIONAL 
ANALYSIS  BASED  ON  CONSIDERATION  OF  THE  KNOWN 

thematical  form  of  the  governing  equations  and 

aUUNOARY  CONDITIONS.  IT  IS  SHOWN  THAT  LONG'S 
METHOD  IS  mathematically  EQUIVALENT  ^0  AN  ANALYSIS  OF 
THE  TRanSFC'HaTIONAL  PROPERTIES  OF  THE  GOVERNING 
equations  and  boundary  CONDITIONS  UNDER  A  PARTICULAR 
CLASS  OF  simple  LINEAR  TRANSFORMATIONS  OF  THE 
VARIABLES  OF  THE  PROBLEM,  AND  THAT  SIMILARITY  RESULTS 
OBTAINED  BY  H’.S  METHOD  MAY  ALSO  BE  DERIVED  DIRECTLY 
BY  A  PURELY  MATHEMATICAL  TECHNIQUE  THAT  AVOIDS 
REFERENCE  TO  THE  CONCEPTS  OF  DIMENSIONAL  ANALYSIS  AND 
THE  BUCKINGHAM  II-THEOREM,  APPLICATION  OF  THIS 
transformation  TECHNIQUE  IS  ILLUSTRATED  BY  SEVERAL 
examples.  CONSIDERATION  OF  A  RECENT  ATTEMPT  BY 
BERNSTEIN  TO  APPLY  LONG'S  PROCEDURE  TO  THE 
•ROBLEM  OF  THE  WIND  DISTRIBUTION  IN  THE  TURBULENT 
PLANEURY  boundary  LAYER  INDlLATcS  THAT  THIS 
APPLICATION  IS  NOT  VALID,  (AUTHOR)  (U) 
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INCLUDING  GEOPHYSICAL  APPLICATIONS  SPONSORED  JOINTLY  BY 
THE  INTERNATIONAL  UNION  OF  GEODESY  AND  GEOPHYSICS 
AND  THE  INTERNATIONAL  UNION  OF  THEORETICAL  AND 
APPLIED  MECHANICS  HELD  IN  KYOTO.  JAPAN,  19-2** 

SEPTEMBER  1964. 

descriptors:  (•boundary  layer,  symposia*, 

(•TURBULENCE.  SYMPOSIA),  ATMOSPHERIC  MOTION. 

TURBULENT  BOUNDARY  LAYER,  BOUNDARY  LAYER 
TRANSITION,  LAMINAR  FLOW,  VORTICES,  DRAG, 

WALLS,  WAKE.  COUETTE  FLOW,  FLOW  SEPARATION, 

FLOW  FIELDS.  CYLINDRICAL  BODIES,  WIND, 

THERMODYNAMICS,  SHEAR  STRESSES,  GAS  FLOW, 

FLUID  DYNAMIC  PROPERTIES,  AERODYNAMIC 

CHARACTERISTICS,  ABSTRACTS  (U> 

identifiers:  shear  flow,  air-water 

interactions  (U* 

THE  62  FULL  PAGES  INCLUDED  IN  THE  VOLUME  EMPHASIZE 
UNDERSTANDING  OF  THE  MECHANICS  OF  BOUNDARY  v AYERS  AND 
other  TURBULENT  SHEAR  FLOWS  RATHER  THAN  PRACTICAL 
APPLICATIONS  OR  MERE  EXPERIMENTAL  DATA  WITHOUT 
CRITICAL  EVALUATION,  WITHIN  THIS  LIMITATION  A 
LARGE  VARIETY  OF  TOPICS,  RELATED  TO  THE  DETAILED 
STRUCTURE  OF  SUCH  FlOWS,  WAS  CONSIDERED  TO  BE 
APPROPRIATE  SUCH  AS  LAMINAR  INSTABILITY  AND 
TRANSITION  TO  TURBULENCE,  THE  MECHANICS  OF  THE  AIR- 

WATER  interface,  turbulence  in  rotatimg  systems  or  in 

THE  PRESENCE  OF  GRAVITY,  TURBULENT  TRANSFER 
PROCESSES,  AND  THE  GEOPHYSICAL  ASPECTS  OF  TURBULENCE. 
(AUTHOR)  (U) 
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descriptors:  •atmosphere,  vturbulent  boundary  layer. 

•BIND,  boundary  layer.  DRAG.  MATHEMATICAL  ANALYSIS. 
METEOROLOGY.  SHEAR  STRESSES.  STABILITY.  TABLES. 
TURBULENCE  (U) 

THE  RATIO  OF  GEOSTROPHIC  DRAG  COEFFICIENTS  C/ 

C(AI  UNDER  VARIOUS  STABILITY  CONDITIONS  IS 
OBTAINED  AS  A  FUNCTION  OF  RICHARDSON  NUMBER.  A 
DRAG  COEFFICIENT  C<F)  IS  DEFINED  IN  RELATION  TO 
THE  mechanical  MIXING  LENGTH.  AND  ITS  RATIO  TO  THE 
ACTUAL  DRAG  COEFFICIENT  C  IS  RELATED  TO  THE 
RICHARDSON  NUMBER*  BY  USING  OBSERVATIONAL  RECENT 
DATA  ON  THE  NORMALIZED  LOGARITHMIC  BIND  SHEAR  OF 
NONIN-OBUKHOV  ONE  CAN  OBTAIN  (IF)/C(A)>. 
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identifiers:  1949. 
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AREA.  THE 

method  and  rep 

ANALYSES  OF  BOUYANT 
COMBUS  TION  AND 


TO  determine  the  ENVIRONMENTAL  CONS  RITHIN  A  FIRE 
STORM.  AN  analytical  MODEL  NAS  DEVELOPED  NHlCH 
DESCRIBES  THE  VARIATIONS  NITH  ALTITUDE  OF  VELOCITY. 
temperature,  and  gas  COMPOSITION  NITMIN  THE 
CONVECTION  COLUMN  OVER  A  BURNING 

analysis  is  based  on  an  integral 
resents  an  extension  OF  PREVIOUS 
PLUMES  TO  INCLUDE  THE  EFFECTS  OF 
COMPOSITION  VARIATIONS  NITHIN  THOLUMN.  AND  RADIATION 
LOSSES  FROM  THE  HOT  GASES.  COMPUTER  SOLUTIONS  ARE 
presented  shoring  THE  EFFECTS  ON  THE  COLUMN  OF 
BURNING  AREA.  ENTRAINMENT  COEFFl  CIENT.  LAPSE  RATE 
THE  ATMOSPHERE,  ANO  FUEL  SUPPLY  RATE.  THE  NATURE 
OF  THE  analysis  MAKES  THE  RESULTS  INAPPLICABLE  TO 
PREOIIN  OF  Cl  TIONS  AT  GROUND  LEVEL.  REFINEMENTS  I 

th  eoe  suggested  for  extension  of  the  range  of  VA 

LIOITY  TO  GROUND  LEVEL.  lAUTHOR) 
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A  mathematical  MODEL  OF  AIR  FLOW  IN  AN  IDEALIZED 
VEGETATIVE  CAnOPY  IS  DESCRIBED.  ThE  IDEAL  MODEL  IS 
APPLIED  TO  THE  REAL  CANOPIES  USING  THE  LIMITED  CANOPY 
NINO  PROFILE  DATA  THAT  NAS  AVAILABLE*  IT  IS  SHONN 
that  in  general  the  TURBULENT  TRANSFER  NITHIN  THE 
REAL  vegetative  CANOPIES  IS  NOT  IDEAL*  OF  THOSE 
CANOPIES  investigated.  MATURE  CORN  MOST  NEARLT 
RESEMBLED  THE  IDEAL  CONCEPT.  NHILE  ALFALFA  NAS  THE 
CROP  LEAST  IN  AGREEMENT  NITH  THE  IDEAL  H30EL. 

(AUTHOR!  (U) 
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MEASUREMENT.  STATISTICAL  ANALYSIS  (U) 

identifiers:  IV42.  transfer  coefficient.  PLANT 

CANOPY,  turbulent  EXCHANGE  (U) 

TRO  DAYS  OF  HEATED  THERMOCOUPLE  AND  CUP  ANEMOMETER 
DATA.  ANO  ONE  DAY  OF  CARBON  DIOXIDE  DATA  TAKEN  AT 
SEVERAL  LEVELS  RITHIN  ANO  ABOVE  A  CORN  CROP  ARE 
ASSEMBLED.  VERTICAL  TRANSFER  COEFFICIENTS  ARE 
OETERMINEO  by  the  ANALYSIS  OF  RIND  SPEED  FLUCTUATIONS 
USING  SELECTED  lO-SECOND  PERIODS  OF  SERI -STEAD*’  RIND 
TRACE  ASSUMING  ISOTROPY.  THESE  ARE  COMPARED  RITh 
THOSE  OBTAINED  USING  THE  LOGARITHMIC  PROFILE  METHOD. 
the  fluctuation  method  GIVING  VALUES  SEVERAL  TIMES 

larger,  a  possible  explanation  is  that  the 

ASSUMPTION  OF  isotropy  IS  NOT  JUSTIFIED.  THE 

transfer  Rates  of  carbon  dioxide  as  calculated  from 

THE  EXCHANGE  COEFFICIENTS  ANO  CARBON  PROFILES  ARE 
PRESENTED.  (AUTHOR)  lU) 
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transfer  (U» 

identifiers:  poner  spectra,  pober  density 

spectra  CU» 

pober  spectra  and  cdspectra  of  the  orthogonal 

VELOCITY  COMPONENTS  AND  TEMPERATURE  FOR  TBENTY  ONE- 

HOUR  Runs  at  ia  and  so  meters  heicht  are  analyzed. 

USING  A  variety  OF  NORMALIZATIONS  AND  COORDINATE 
SYSTEMS.  THE  DEPENDABILITY  OF  THE  DATA, 

PARTICULARLY  IN  THE  LOB  FREOUENCY  RANGE  UNDER 
CONVECTIVE  CONDITIONS,  IS  CONSIDERED.  USING  THREE 
SEPARATE  criteria,  ThE  ISOTROPIC  RANGE  IN  THE 

atmospheric  Surface  layer  is  defined,  (authori 

lUt 
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ATMOSRHCRIC  motion,  carbon  OIOIIOC.  CONVECTION. 
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scHiRitio  vccctation,  clastic  VCCCTATION, 

VCCCTATION  (U> 

this  RCRORT  RRCSCNTS  IN  RaRT  THC  RESULTS  OF 
RCSCaRCH  CONOUCTCO  RITM  THC  RARTICULAR  OBJCCTIVC  OF 
CVALUATINC  THC  ACROOTNAMIC  SURFACE  R0U6HNCSS  AND 
RCLATINB  IT  TO  THC  CLASTIC  AND  QCOMCTRIC 
characteristics  of  the  surface  cover.  THCORCTICAL 

AMO  CXRCRINCNTAL  I  N VC S T I « A T I ONS  OF  THC  TURBULCNT 
TRANSFER  CHARACTERISTICS  oF  THE  AIR-STREAM  NEAR  THE 
8R0UM0  ARC  RCRORTCO.  IT  IS  SHORN  THAT  ThC  SURFACE 
•  OL'NOARY  layer  MUST  IF  OlVlOCO  INTO  TRO  RCRIONS: 

THC  FRCCSTRCAM  ABOVC  THE  SURFACE  RHCRC  THE  VARIOUS 
FORMS  OF  turbulent  TRANSFER  ARE  NEARLY  INOCFCNOCNT  OF 
HCIBHT,  ANO  the  AIRS’RCAM  RITHIN  THC  VC6ETAT|¥e 
CAVORT  IHCRC  SOURCES  ANO  SINAS  ARE  RRESCNT. 

several  Theoretical  models  for  canort  flor  arf 

RCRORTCO  and  COMRaREO  RITH  OBSERVATIONS.  A 
NUMERICAL  method  for  OCTCRMIhINS  ThC  AEROOTNAHIC 
CHARACTERISTICS  ANO  ThCIR  STANDARD  ERRORS  IN  THE 
FREESTREAM  is  DCSCRIBEO,  C*R£RIM£nTAL  RESULTS  FOR 
FRCESTRCAM  ANO  CANORT  FLOR  ARE  REFORTEO.  IT  IS 
CONCLUDED  that  CANORT  FlOR  IS  FULLY  TURRULCNT  AND 

that  The  observations  satisft  rest  a  theoretical 
model  in  RMICH  THE  MI1IN6  LENBTm  IS  A  FUNCTION  OF 
HCISMT  ABOV;  The  6R0UN0  surface.  EIRCRIMENTAl  data 
SnOR  that  the  ACROOTNAMIC  «urfacc  rouehness  varies 
RITH  the  RINOSRCfO  AMO  THE  VARIATIONS  OCRENO  URQN  ’Mf 
BEOMETRIC  ANO  CLASTIC  C M A R A C TC R I S T I C S  OF  THE 
VfBATATlON.  (AUTHOR)  <U> 
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surface  area,  boundary  layer,  rind,  velocity. 
TEHRERATURE.  HUHIOITY.  boundary  value  RROBLENS. 
NETEOROLOftY.  USSR  (U> 

TURBULENCE  AS  THE  BASK  FACTOR  RHICN  OETERHInES  THE 
VERTICAL  distribution  OF  A  NUHBER  OF  NETE0R0L06 I C AL 
ELCHENTS  IN  TmE  SURFACE  BOUNDARY  LAYER  OF  THE 
ATM-SRHERE  is  EAAHINEO  The  relation  of  TME  RROFILE 
OF  SUCH  FACTORS  AS  RINO  SPEED.  TEnRCRATURE,  AND 
SRECIFIC  HUHIOITY  TO  THE  HEKmT  VARIATION  OF  TM£ 
turbulent  transfer  COEFFICIENT  IS  ALSO  CONSIDERED.  (U) 
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contents:  spectral  analysis  of  the  MONTHLY  500» 

MB  CIRCULATION  INDEXES  OVER  ASlAl  A  COMPARISON  OF 
SEVERAL  RADIATION  CHARTS!  THE  BUDGET  OF  ATMOSPHERIC 
RADIATION  energy  OVER  EASTERN  ASIA  AND  THE  BUDGET 
OF  SOLAR  RADIATION  ENERGY  OF  YHE  EARTH  AND  THE 
ATMOSPHERE!  A  STUDY  OF  THE  RETREAT  OP  THE  REST 
PACIFIC  SUBTROPICAL  HIGH  OURINC  H  -  1?  AUGUST 
1958!  AN  ANALYSIS  OF  THE  500MB  CIRCULATION  IN  THE 
MIDDLE  AND  LORER  YANGTZE  VALLEY  DURING  THE  MEI-YU 
PERIOD!  A  PROGRAM  LIBRARY  FOR  NUMERICAL  REaTHER 
PREDICTION!  THE  INFLUENCE  OF  LARGE  MOUNTAIN  BARRIERS 
ON  THE  DISPLACEMENT  OF  BAROTROPIC  DISTURBANCES!  A 
PRELIMINARY  STUDY  OF  THE  INSTABILITY  OF  THE  RAVES 
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TURBULENCE  IN  THE  SURFACE  LAYER  OF  THE  ATMOSPHERE 
UNDER  different  THERMAL  STRATIFICATIONS!  A  DYNAMIC 
ANALYSIS  OF  THE  DEVELOPMENT  OF  CUMULONIMBUS  INCUS! 

AND  A  PRELIMINARY  STUDY  OF  THE  FORMATION  OF  PRESSURE 
JUMPS  BY  SMALL  MOUNTAIN  BARRIERS  USING  A  TWO-LAYER 
MODEL.  (U> 
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THIS  REVIER  CONSIDERS  THE  CURRENTLY  AVAILABLE 
THEORETICAL  AnO  EMPIRICAL  KNOWLEDGE  CONCERNING  THE 
WIND  VELOCITY  AND  TEMPERATURE  FIELDS  IN  THE  SURFACE 
LAYER  OF  THE  ATMOSPHERE.  ATTENTION  IS  CONCENTRATED 
ON  THOSE  CHARACTERISTICS  THAT  CAN  BE  MEASURED 
directly,  the  surface  layer  will  denote  THAT  LOWER 
LAYER  OF  THE  ATMOSPHERE  --  HAVING  A  THICKNESS  OF  A 
FEW  TENS  OF  METERS  --  IN  WHICH  THE  EFFECT  OF  THE 
CORIOLIS  FORCE  CAN  BE  NEGLECTED.  (U) 
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THIS  paper  studies  THE  EFFECTS  OF  STRATIFICATION  ON 
the  turbulent  exchange  IN  THE  SURFACE  LAYER  OF  THE 
ATMOSPHERE  USING  THE  SIMILARITY  THEORY  AND 
dimensional  ANALYSIS,  USING  RECENTLY  PUBLISHED 
DATA,  THE  MAGNITUDES  OF  THE  EMPIRICAL  COEFFICIENT  0 
IN  THE  GENERAL  FUNCTION  OF  TURBULENT  EXCHANGE  ARE 
CALCULATED.  A  SCHEME  OF  TRANSITION  FROM  FORCED  TO 
FREE  CONVECTION  SHORING  A  RATHER  SMOOTH  CHARACTER  IS 
DEVELOPED.  BASED  ON  THE  CHARACTERISTIC  LENGTH  L 
SUB  RI,  THE  AUTHOR  SETS  UP  A  TURBULENT  EXCHANGE 
MODEL  FOR  A  OUBATIC  SURFACE  LAYER.  (AUTHOR) 
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THIS  PAPER  DISCUSSES  TURBULENT  EXCHANGE  IN  THE 
SURFACE  LAYER  OF  A  STRAriFlEO  ATMOSPHERE.  FIRST, 
CONSIDERING  THE  EFFECT  OF  THERMAL  STRATIFICATION  ON 
TURBULENCE,  /  NER  FORM  OF  FUNCTION  OF  THE 
RICHARDSON  number  IS  DERIVED  FROM  THE  ENERGY 
BALANCE  EQUATION  Or  A  TURBULENT  ATMOSPHERE. 

SECONDLY,  A  REASONABLE  FUNCTION  IS  PROPOSED 
DESCRIBING  THE  VERTICAL  DISTRIBUTION  OF  ELEMENTS  IN 
the  stratified  ATMOSPHERIC  SURFACE  LAYER.  SEVERAL 
GRAPHS  ARE  ALSO  GIVEN  HHICH  MAKE  AN  ACCURATE 
CALCULATION  OF  THE  TURBULENT  CHARACTERISTIC  VALUES 
POSSIBLE,  SUCH  AS  turbulent  EXCHANGE  BASED  ON  THE 
OBSERVED  DATA.  SOME  COMPUTATIONS  BASED  ON  OBSERVED 
DATA  ARE  FURNISHED  FOR  COMPARISON  RITH  OTHERS.  IT 
IS  SHORN  THAT  THE  TREATMENT  IN  THIS  PAPER  IS 

reasonable  and  the  results  are  better  than  those  of 

MONIN  and  OBUXmOV.  (AUTHOR) 
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THE  SPECIFIC  OBJECTIVES  OF  THIS  SUPPLEMENTARY 
investigation  are:  (11  TO  STUDY  THE  MEAN  RIND 

pattern  in  the  neighborhood  of  a  meteorological  TORER 

SUBJECTED  TO  T^ E  SAPS  MEAN  AMBIENT  RIND  w£L0CITY  6UT 
AT  DIFFERENT  VJR8ULENCE  LEVELS  TO  DETERMINE  THE 
effect  of  TURBULENCE  ON  THIS  MEAN  RIND  VELOCITY 
PATTERNI  (21  TO  acquire  MEASUREMENTS  OF  RIND 
SPEED  AT  The  anemometer  POSITION  (BOOM  MOUNTED) 
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THE  USUAL  CONCEPT  OF  SURFACE  ROUGHNESS  AND  ZERO 
PLANE  displacement  BREAKS  DORN  RHEN  ONE  CONTIDERS  A 
vegetative  CANOPY  AS  THE  LORER  BOUNDARY  FOR  THE 
planetary  boundary  .A'‘iR.  The  roughness  of  many 
vegetative  canopies  derived  from  the  log  lar  changes 

RITM  RIND  SPEED  AS  00  THE  ZERO-PLANE  DISPLACEMENTS. 
IDEALLY  ONE  ROULD  LIKE  TO  EAPRESS  The  AERODYNAMIC 
ROUGHNESS  OF  VEGETATION  IN  TERMS  OF  JTS  HEIGHT^ 

DENSITY,  AND  DRAG  CHARACTERISTICS.  RESTRICTING 
considerations  TO  The  turbulent  transfer  OF  momentum, 

A  model  ras  OEvELOPEO  that  rill  predict  The  canopy 
RINO  profile  RIThIn  5EM1-BIGI0  CANOPIES.  FOR  The 
Purpose  of  this  temo'tt  ,  «  c*nopy  is  defined  as  tha^ 
layer  spanning  the  region  '■hoh  The  ground  SURF.CE  T(j 
The  top  of  thC  plant,  ,:)) 
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surface  in  the  rind  tunnel  ras  utilized  RITh  the 

CONCEPT  OF  MOMENTUM  DEFECT  SUPER-POS 1 T  1  ON  IN  THE 
RAKES  OF  AN  ARRAY  OF  ROUGHNESS  ELEMENTS-  BASED  JN 
THIS  rONCEPT.  The  characteristics  of  each  factor  OF 
turbulent  oiefusion  are  analyzed  ano  The  results  are 
confirmed  experimentally,  from  agreement  betreen 
theory  and  experiment,  the  concept,  the  turbulent 
SHEAR  flor  consists  of  The  combination  of  the 
individual  rake  FLORS,  IS  confirmed,  (AUTHOR) 
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ON  The  BASIS  OF  DETAILED  PHYSICAL  ANALYSIS  WITH  THE 
AIO  OF  DIMENSION  THEORY,  THE  PAPER  MaFES  AN  ATTEMPT 
TO  DISCUSS,  IN  general  TERMS,  CERTAIN  ASPECTS  OF 
TURBULENCE  WITH  VARIOUS  TYPES  OF  STRATIFICATION, 

THE  TENOENC''  TO  TRANSIT  FROM  A  STATE  OF  FORCED 
CONVECTION  TO  FREE  CONVECTION  IS  ASSUMED  TO  BE 
CONTINUOUS,  IN  THE  CASE  OF  LIMIT  STABILITY,  THE 
HYPOTHESIS  IS  ADVANCED  THAT  THE  TURBULENT  STATE  IS 
INDEPENDENT  OF  THE  DYNAMIC  FACTOR.  A  DIMENSIONLESS 
UNIVERSAL  FUNCTION  THAT  SATISFIES  THE  REQUIREMENTS  OF 
PHYSICAL  ANALYSIS  IS  DERIVED.  NUMERICAL  VALUES  OF 
THE  PARAMETERS  APPEARING  IN  THE  FUNCTION  WZRE 
DETERMINED  FROM  OBSERVATIONAL  DATA.  METHODS  ARE 
GIVEN  FOR  DETERMINING  THE  TURBULENCE  COEFFICIENT  AND 
Tr(E  FLOWS  OF  HEAT,  MOISTURE  AND  MOMENTUM  FROM 
GRADIENT  OBSERVATION  OATAl  A  PROCEDURE  IS  SUGGESTED 
FOR  practical  APPLICATION  OF  THE  METHOD  SET  FORTH. 

Tt<E  FORMULAS  PROPOSED  WERE  CHECKED  AGAINST 
OBSERVATIONAL  MATERIAL  ^ROM  VARIOUS  SOURCES. 
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THE  PAPER  CONSIDERS  THE  THEORETICAL  BASIS  OF  THE 
MON  I N-08UKH0V  SIMILARITY  THEORY  FOR  THE 
TURBULENT,  THpRMALLY  STRATI.'iED,  SURFACE  LAYER  OF  THE 
atmosphere.  IT  IS  SHOWN  THA/”  THE  CLASSICAL  FORM  OF 
THE  similarity  THEORY  CANNOT  BE  APPLIED  LEGITIMATELY 
TO  THE  variances  OF  THE  HORIZONTAL  COMPONENTS  OF  THE 
WIND  VELOCITY  FLUCTUATION,  THIS  LIMITATION  OF  THE 
THEORY  HAS  RECENTLY  BEEN  SUSPECTED  ON  THE  BASIS  OF 
observational  OATA,  ALTHOUGH  ITS  THEORETICAL 
DEHCNSTRaTION  emphasizes  the  NEED  FOR  CAUTION  WHEN 
ATTEMPTING  TO  APPLY  SIMILARITY  THEORY  TO  OTHER 

characteristics  of  the  surface  layer  turbulence  that 

ARE  CURTENiLY  OF  INTEREST.  (AUTHOR)  (U) 
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NINO  TUNNEL  MODEL  TESTS  NERE  CARRIED  OUT  TO  MEASURE 
THE  RIND  INTERFERENCE  CREATED  BY  THE  BUZZARDS  BAY 
ENTRANCE  LIGHT  TONER  IN  THE  ATMOSPHERIC 
BOUNDARY  LAYER.  TUNNEL  MEASUREMENTS  OF  NINO 
PROFILE  NFRE  carried  OUT  AT  CERTAIN  POSITIONS  IN  THE 
VICINITY  OF  THE  TONER  FOR  SEVERAL  NIND  DIRECTIONS. 

THE  RESULTS  INDICATE  THAT  AT  A  DISTANCE  OP  90  FEET 
PROM  THE  TONER  THE  NINO  VELOCITY  PROFILE  MAY  CHANGE 
ABOUT  SIX  PERCENT,  AND  LARGER  CHANGES  ARE  OBSERVED  IN 
CERTAIN  SPECIAL  CASES,  (AUTHOR)  »U) 


UNCLASSIFIED 


/PO 792 


UNCLASSir lED 


ODC  REPORT  BIBLIOCRAPHY  SEARCH  CONTROL  NO.  /F0992 
A0-6R9  892  R/2 

FOREIGN  TECHNOLOGY  DIV  «R  I GHT-PATTERSON  AFB  OHH 
SOHE  RESULTS  OF  EXPERIHENTAL  INVESTIGATION  OF  THE 
STRUCTURAL  CHARACTERISTICS  OF  AIR  FLOW  IN  THE  SURFACE 
BOUNDARY  LAYER  OF  THE  ATNOSPHERE.  (U> 

JUL  66  19P  GALADZHII.N.  K.  I 

KONSTANTINOViA*  R.  IBELOUSOV.V.  V.  I 
REPT.  NO.  FT0-Tr-A9-20J4 
monitor:  TT  47*40909 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  UNEDITED  ROUGH  DRAFT  TRANS.  OF 
UKRAINSKII  NAUCHNOISSLEOOVATELSKI  I  GIORO- 
METE0R0L06ICHESKI I  INSTITUT.  TRUDY  (USSR),  NRl  P87- 
9H  19AH. 

descriptors:  (•atmospheric  motion,  boundary 

LAYER),  ATMOSPHERE,  ATMOSPHERIC  TEMPERATURE, 

ALTITUDE,  USSR  (U) 
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DEPENDENCES  OF  THE  STRUCTURAL  CHARACTERISTICS  OF 
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EXCHANGE  ON  THE  TEMPERATURE  STRATIFICATION  OF  THE 
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MOTION),  RINO',  atmospheric  TEMPERATURE,  TABLES, 
stability,  NUMERICAL  ANALYSIS,  SURFACES  <U) 

three  hypotheses  for  a  OIABATIC  surface  BOUNDARY 
LAYER  RERE  EXAMINED  (AS  A  FUNCTION  OF  ThE  GRADIENT 
RICHARDSON  NUMOERl  BY  NUMERICAL  INTEGRATION 
METHODS.  The  MODELS  ARE  PRESENTED  IN  TABULAR  FORM 
IN  terms  Cf  OIABATIC  RIND  INFLUENCE  FUNCTION,  THE 
gradient  stability  ratio  and  a  UNIVERSAL  FUNCTION 

that  corrects  for  thermal  stratification  in  unstable 

AIR.  (AUTHOR)  (U) 
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THE  RICHAROSON  NUMBER  IRI)  AS  A  FUNCTION  OF 
HEIGHT.  TIME  AND  STABILITY  CLASSIFICATION  METHOD  HAS 
BEEN  investigated  BY  THE  USE  OF  WIND  AND  TEMPERATURE 

profiles  observed  in  the  surface  and  planetary 

BOUNDARY  LAYERS*  IT  NAS  FOUND  THAT  A  REFERENCE 
HEIGHT  OF  three  TO  SIX  METERS  ABOVE  THE  SURFACE 
PROVIDES  THE  BEST  ESTIMATE  OF  THE  RICHAROSON  NUMBER 
IN  respect  to  the  energy  BALANCE  OF  THE  AlR-EARTH 
interface,  further  INVESTIGATION  REVEALED  THAT 
NEARLY  all  BOUNDARY  LAYER  PROCESSES  CAN  BE  RELATED  TO 
the  RICHAROSON  NUMBER  INCLUDING  A  HYPOTHESIS  IN  THE 
FORM  OF  RIND  ANO  TEMPERATURE  PROFILES  FOR  A  OlABATIC 
SURFACE  boundary  LAYER*  (AUTHOR)  (Ul 
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GRAPHSCCHARTS*  (U> 

THE  OBJECTIVE  OF  THIS  STUDY  RAS  TO  DETERMINE 
DISTRIBUTION  OF  THE  TREE  DRAG  FORCE  RlTHlN  VARIOUS 
MODEL  FOREST  CANOPIES  SUBJECTED  TO  VARIOUS  AMBIENT 
RIND  conditions.  ULTIMATELY  THIS  INFORMATION  MAY 
BE  RELATED  TO  DIFFUSION  RITHIN  THE  FOREST  CANOPY. 

the  influence  On  inoivijual  tree  drag  due  to 
NEIGHBORING  Trees  RAS  INVESTltoATED  BY  ARRANGING  THE 
TREES  IN  various  CONFIGURATIONS  OF  COLUMNS  AND  ROWS, 

THE  COLUMNS  BEING  PARALLEL  TO  THE  AMBI'NT  RIND  AND 
THE  RORS  being  PERPENDICULAR,  T' 0  TREE  SPACINGS 
FOR  THE  columns  AND  RORS  «ERC  INVESTIGATED. 
furthermore,  a  large  FOREST  CANOPY  FIELD  RAS 
investigated  that  COVERED  AN  AREA  OF  TRENTY-ONE 
SQUARE  HCTER5.  FOR  THIS  ARRANGEMENT  IT  NA> 

determined  that  the  tree  drag  f:elo  can  be  classified 

INTO  TRO  zones  -  AN  INITIfcL  ZONE  AND  A  STEADY  DECAY 
ZONE.  IN  order  10  STUDY  THE  INFLUENCE  OF  THE 
BOUNDARY  layer  OEVELOPMENT  O:.  TREE  DRAG,  THE  VARIOUS 

arrangements  of  trees  rtre  tested  under  a  thin 

BOUNDARY  layer  CONDITION  AND  UNDER  A  ThICF  BOUNDARY 
LAYER  CONDITION.  IN  THE  COURSE  OF  THIS  STUDY  A 

strain  gage  Force  dynamometer  ras  developed  that  can 
reliably  measure  a  drag  Force  AS  small  as  fl.l  GRAM  ON 
A  model  tree*  (Author.  (ui 
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A  statistical  analysis  is  presented  of  fiuST 

CNVIRONHENT  BaSEO  UPON  RECORDED  EXPERIENCE  OF  FLEET 
AIRCRAFT  ON  ROUTINE,  LOR-ALTITUOE  T^AIN'NG  ^'LIGHTS. 
DISCRETE  GUST  DATA  ARE  ALSO  PRESENTED  AS 

probability  Density  distributions  of  the  roothean- 

SaUARE  GUST  VELOCITY.  ON  THE  BASIS  OF  DATA 
GATHERED  TO  OaTE,  CORRELATION  OF  aTHOSPhERIC 
TURBULENCE  RiTH  TOPOGRAPHY  ANO  HE TEOROlOG  I C AL  DATA 
HAS  BEEN  LIHITEO  TO  COHPARING  FLIGHTS  O^’ER  TRO 
GEOGRAPHICAL  AREAS.  DETINITE  GUS T -£N V 1 R ON HE N T 
PATTERNS  ARE  EVIDENT.  COLD,  RiNTER  DAYS  RITH 
ONLIHITEO  ceiling.  PERHITTING  HAXIHUH  SOLAR 
RADIATION,  APPEAR  TO  PRODUCE  INTENSE  TjRBULEnCE  ON 
the  cross-country  flights  in  The  SCUThEASTERN 
UNITED  STATES,  LOR-ALTITUOE  GUST  INTENSIFY  ANO 
FREflUENCY  IS  A  FUNCTION  OF  AHBIENT  TEHPERATURE  OVER 

FLAT  DESERT  Terrain  on  days  of  unlihited  ceiling  and 
IR-HILE  visibility.  (AUThORi  (UI 
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analysis,  tables  (U) 

identifiers:  nen  Mexico  (U> 

T  HREE-BLA  ED  AEROVAN  BIND  ATA.  OBT  1  E  AT  N 
1  E  S  ANDS  I  IL  R  NGE .  AR  U  E  TO  DETERMINE 
LOCAL  URBUL  CE  C  R  CTERISTICS  UR  M  N  S  OF 
TH  S  A  DAR  0  VIATION  OF  NINO  DIRECTION.  SIGMA  A 
CL  SSIFIEO  BY  SEASON.  TIME  OF  DAY.  AND  HEIGHT  ABOVE 
GROUND  ARE  ANALYS  ,  A  A  REL  TIONSHIP  BETNEEN  SIGMA 
A  AND  MEAN  NINO  FE  D  NULL  U  IS  SHORN.  TH 
VERTICAL  C  ARACTERISTICS  OF  SIG  A  A  ARE  OISCUSSE  . 

OT  ER  TURBULENCE  CHARACTERISTIC  .  INTENSITY  OF 
TURBULENCE.  AND  ITS  VERTICAL  BEH  VIOR  ARE  ALSO 
DISCUSSED.  (AUTHOR)  (U) 
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descriptors:  ^carrier  landings,  •wind,  aircraft 

CARRIERS,  AVIATION  SAFETY,  EFFECTIVENESS,  JET  BOMBERS, 
JET  fighters,  naval  AIRCRAFT,  NAVAL  OPERATIONS, 
OPERATIONS  RESEARCH,  TRANSPORT  PLANES  (U) 

identifiers:  A-3  AIRCRAFT,  A-*<  AIRCRAFT,  F- 

8  AIRCRAFT,  F-3  AIRCRAFT,  F-86  AIRCRAFT, 

C-1  aircraft  (U) 

A  STUDY  WAS  MADE  OF  THE  EFFECT  OF  AIRFLOW 
DISTURBANCE  AFT  OF  THE  RAMP  AND  IN  THE  LANDING  AREA 
ON  THE  pilot’s  ABILITY  MAKE  A  PRECISE  CARRIER  FINAL 
APPROACH  AND  LANDING.  TESTS  CONDUCTED  ON  BOARD 
USS  MIDWAY  (CVA-Rt),  USS  RANGER  (CVA-61>, 

USS  CORAL  SEA  (CVA-HJl  AND  USS  SARATOGA  (CVA- 
60)  determined  that,  FROM  THE  PILOT’S  VIEWPOINT,  A 
WINO-OVER-OECK  (WOO)  OF  25  KT  FOR  JET  AND  15 
KT  FOR  propeller  AIRPLANES  IS  OPTIMUM.  THE 
determination  of  an  OPTIMUM  WOD  WAS  PREDICATED  UPON 
OPERATIONAL  FEASIBILITY  AS  WELL  AS  PILOT 
CONSIDERATIONS.  A  25  KT  WOD,  IN  COMPARISON  WITH  A 
.^5  KT  WOO,  ACCRUED  THE  FOLLOWING  ADVANTAGES  FOR  JET 

airplanes;  less  demanding  on  the  piloti 

REDUCTION  IN  landing  GEAR  LOADSl  IMPROVED  APPROACH 
AIRSPEED  control;  LESS  DEVIATION  IN  ALIGNMENT;  AND 
INCREASED  JET  RECOVERY  FLEXIBILITY.  THE  INCREASED 
CLOSURE  RATE  OF  A  REDUCED  WOO  RESULTED  IN  THE 
following  disadvantages;  earlier  WAVE-OF? 
initiation;  slightly  degraded  landing  dispersion;  and 

INCREASED  BOLTER  RATE.  BASED  ON  ARRESTING  GEAR 
AND/OR  airplane  LIMITS,  FLEET  CAPABILITY  FOR 
UTILIZING  A  REDUCED  WOO  WAS  DETERMINED. 

(AUTHOR)  (U) 
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THIS  STUDY  DEALS  THEORETICALLY  RITM  «A)  TmE 
effect  of  a  variable  CORIOLIS  PARAMETER  ON  TME 
propagation  and  grorth  of  small  perturbations  in  a 
uniformly  moving,  statically  unstable  atmosphere  and 
(Bl  THE  stability  PROPERTIES  OF  SMALL 
perturbations  in  a  STATICALLY  UNSTABLE  BAROCLINIC 
ZONAL  FLOR.  A  VARIABLE  CORIOLIS  PARAMETER  RESULTS 
IN  (A)  SPEEDS  OF  PROPAGATION  THAT,  DEPENDING  ON 
static  stability  and  LATITUDE,  MAT  BE  EITHER  RESTRARD 
OR  EaSTRARO  relative  TP  TmE  BASIC  FLOR  AND  «B)  AN 
INCRlASE  In  scale  OF  MARGINALLY  UNSTABLE 
PERTURBATIONS.  PERTURBATIONS  THAT  DEVELOP  IN  A 
statically  unstable  BAROCLINIC  FlOR  ARE  MUCH  LARGER 
than  those  that  develor  in  a  uniformlt  moving 
ATmOSRmERE  and  range  from  a  FER  HUNOREOS  to  a  FCR 
Thousands  of  kilonctcrs.  short  raves,  unstable  in  a 
resting  ATmOSRnERE,  ARREAR  unable  TO  FEED  ON  THE 
ROTEnTIal  CNERGT  or  BASIC  FLOR.  TmE  INCOMPLETE 
SThOPTK  PART  deals  with  a  MOOESTlT  INTENSE  lOR-LEVEL 
PERTURBATION.  TENTATIVE  RESULTS  SmOR  IT  TO  BE 

embedded  IN  A  conditionally  unstable.  Slightly 

BAROCLINIC  EASTIRLT  FLOR.  TO  HAVE  A  RAVtLENGTH  OF 
ABOUT  UOO  AH,  AND  TO  BE  MOVING  FASTER  THAN  THE  FlOR 
IN  IHICH  IT  IS  IMiEDOEO.  the  RATIO  OF  ITS  GREATEST 
hORIZONAL  rind  OIwERCENCE  to  ITS  GREATEST  RELATIVE 
VORTICITT  is  about  0.7.  (AUTHOR)  (Ul 
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The  MOST  SEVERE  conditions  RITm  REGARD  TO  SONIC, 
electromagnetic,  and  NUCIEAR  SIGNAL  TRANSMISSION, 

RHICH  ARE  likely  to  BE  cNCOUNTEREO  IN  THE  TACTICAL 
OPERATION  OF  army  AIRCRAFT.  THESE  MODELS  RERE 
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feasibility  of  UTILIZING  THESE  SYSTEMS  IN  FUTURE 
AIRCRAFT  intended  FOR  SUSTAINED  LOR  LEVEL,  HIGH- 
SUBSONIC  -SPE  EO  OPERATIONS.  GUST  ALLEVIATION 
SYSTEMS  ARE  OEFIKEO  AS  METHODS  RHICH  I NTENT  I  ON  ALL T  OR 
INCI  dentally  reduce  vertical  aircraft  LOADING 
resulting  FROH  ATmoSPKERIC  turbulence,  the  study 
CONSIDERS  A  NUHBER  OF  PROPOSED  SYSTEMS  AND 

theoretical  techniques,  the  systems  fall  into  one 
OF  Tto  BROAD  Categories:  fcedbac*  control,  termed 
ACTIVE  alleviation  and  aircraft  geometry  alteration, 
TERMED  PASSIVE  alleviation.  EVALUATION  CRITERIA 
INCLUDE  alleviation  CAPABILITY,  PILOT  TOLERANCE  AND 

endurance,  stabilitt,  control,  performance, 

structural  EFFECTS:  REIGHT,  COST,  RClIABILITt,  AND 
FAIL-SAFE^t,  it  is  concluded  that  either  a  normal 
acceleration  FtlDRACK  STSTCH  controlling  flaps  and 
CLEVATOFS  or  a  VAF’.aBlE  sreep  yisg  design  offers  The 
most  attractive  HfTwoo  OF  OBTAINING  DESIRABLE 
Alleviation. «auThoRi  ini 
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GUSTS.  TERRAIN,  FLIGHT  PATHS,  HATHEHATICAL  ANALYSIS, 
FUNCTIONS,  probability.  TABLES.  DESIGN 

ONE  OF  THE  greatest  PROBLEHS  FACING  STRUCTURAL 
engineers  at  The  PRESENT  T I  HE  IS  A  PROPER  DEFINITION 

or  VHt  turbulenceenv ironhent  at  lon  level,  the 

PORER  spectral  DENSITY  APPROACH  IS  CONSIDERED  TO  RE 
the  host  reasonable  TO  USE  IN  DEFINING  THIS 
ENVIRONHENT.  PRESENTLY  PUBLISHED  DATA,  RHlLE  IN 
PORER  spectral  FORH,  DO  NOT  APPEAR  TO  BE  ADEQUATE. 
BECAUSE  A  critical  NEED  FOR  lOR-LEVEL  DESIGN 
criteria  EAISTS,  LOR-LEVEL  PORER  SPECTRAL  C»CEEDANCE 
CURVES  MiVE  BEEN  DERIVED  FROM  A  8-6A  LOR-LCVEL  GUST 
STUDY.  AN  F-lOA  LOR-LEVEL  H  5  (iM  -  I  N  T  E  N  5  I  T  Y  GUST 
PROGRAH,  and  8-92  FLEET  SERVICE  EXPERIENCE. 

These  data  indicate  that  lor-level  lateral 
Turbulence  is  froh  i»  to  jo  percent  hore  severe  than 
VERTICAL  Turbulence,  hucm  additional  effort  is 

REQUIRED  IN  the  AREA  OF  LO«-LtVtL  TURBULENCE  BEFORE 
structural  ENGINEERS  CAN  HAVE  COHPLETE  CCNFIOENCE  IN 

Their  lor-level  turbulence  design  criteria. 

(Author ) 
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MOTION),  meteorological  PARAMETERS,  PERIODIC 
variations,  jet  STTE AMS : meteorology ) 
identifiers:  mesometeorology 

the  time  and  height  variations  of  temperature,  rind 

SPEED,  AND  MOISTURE  CONTENT  OBSERVED  AT  THE  CEDAR 
MILL  TORER  DURING  THE  DISSIPATION  OF  A  LOR-LEVEL 
JET  ON  THE  MORNING  OF  I  *•  MAY  1942  ARE  PRESENTED  AND 
DISCUSSED,  three  DISTINCT  STAGES  OF  SIGNIFICANT 
VARIATIONS  OCCUR  BEFORE  SUNRISE  AT  THE  UPPER  LEVELS 
OF  THE  TORER.  The  THREE  STAGES  ARE!  M  A 
PERIOD  OF  AN  abrupt  AND  SIMULTANEOUS  RaRMING  AND 
crying;  J)  a  PERIOD  OF  steady  temperature,  MMING 
RATIO,  AND  RiNO  SPEED;  AND  >)  A  PERIOD  OF 

pronounced  decreases  in  temperature  and  rind  speed 

AND  A  marked  increase  IN  MMjNG  RATIO  THAT  OCCUR 
PROGRESSIVELY  LATER  »ITM  INCREASING  HEIGHT.  IT  IS 
PROPOSED  that  These  VARIATIONS  ARE  PRODUCED  §▼ 
HORIZONTAL  AND  VERTICAL  ADVECTION  AND  BY  TURBULENT 
mixing. (AUTHOR)  ,U) 
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The  unusually  complete  lor-level  meteorological 

DATA  AT  south  OARTHOUTH,  MASS.  HAVE  BEEN 
analyzed,  the  results  conpirm  isotropy  at  high 
AREQUCNCIES.  ShOR  THAT  SPECTRA  AND  COSPECTRA  CAN  BE 

estimated  by  numerical  similarity-type  expressions, 

AND  THAT  ThC  NO N 0  I  ME N S I  ON  A L  RINO  SHEAR  IN 
accelerating  air  is  5  I 'iN  I  r  I  c  antl  y  less  than  that  in 

AIR  IN  CGUILIBPIUm.  estimation  PROCEDURES  EOR 
PLUCTUATION  statistics  are  OEVELOPC?.  (AUTHOR) 
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THE  REPORT  analyzes  OBSERVATIONAL  RIND  SPEED  DATA 
FRC'H  television  TORCRS  IN  KIEV  ANQ  LCN1N6RA0. 

THE  DIURNAL  COURSE  OF  NEAN  VERTICAL  RlND  SPEED 
profiles,  up  to  a  KCICHT  of  IBD  r,  IS  PRESENTED. 
the  roushness  LCNOTH  and  the  anole  of  the  CHANUE  in 
RIND  direction  RITh  hEIBHT  OVER  A  CITY  IS  OBTAINED.  (U» 
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unclassified  report 
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descriptors:  (-storms,  SEACOAST),  (-seacoast, 

STORMSI,  NINO,  OCEAN  NAVES,  TIDES,  EROSION,  BEACHES, 

configuration,  hydrographic  surveying,  marine 

METEOROLOGY,  OCEANOLOGY.  DATA,  GRAPHICS  (U> 

HINDCASTS  NERE  MADE  FOR  NINOS,  NAVES  AND  TIDES  FOR 
several  east  coast  locations  FOR  »HE  STORM  OF  9-8 
^  VRCH  19*2.  A  limited  AMOUNT  OF  RECORDED  DATA 
AND  A  considerable  AMOUNT  OF  OTHER  OBSERVATIONS  NERE 

available  from  near-by  and  remote  stations,  the 

DATA  NERE  analyzed  FOR  CORRELATION  OF  'CALIBRATION' 
PURPOSES  IN  ORDER  TO  IMPROVE  THE  'STATE  OF  THE  ART* 

OF  NAVE  ANO  STORM  SURGE  HINDCASTING  FOR  LOCATIONS 
NHERE  recorded  Data  NERE  not  available.  NINO 
RECORDS  NERE  ANALYZED  TO  OBTAIN  SUSTAINED  NINO 
SPEEDS,  average  GUST  FACTORS,  AND  PROBABILITY 
DISTRIBUTION  OF  GUST  FACTORS.  ISOBARIC  PATTERNS 
NERE  USED  TO  DETERMINE  SUSTAINED  NINO  SPEEDS  OVER  THE 
RATER  FETCH  FoR  DEEP  AND  SHALLON  NATCR  NAVES  AND 
STORM  SURGE  HINDCASTS.  NAVE  RUN-UP  CALCULATIONS 
NERE  MADE  TO  DETERMINE  THE  NAVE  ACTIVITY  ON  THE  BEACH 
ANO  the  dunes  and  NERE  USED  TO  ESTIMATE  THE  PROBABLE 
RATE  OF  BEACH  EROSION  AND  DUNE  EVOLUTION.  THE  OFF- 
NATER  NINO  SPEEDS  NERE  MODIFIED  TO  DETERMINE  NiNO 
SPEEDS  OVER  The  beach  and  OVER  the  top  OF  THE  DUNES. 
finally,  by  Summarizing  the  time-history  of  the 
VARIOUS  meteorological,  OCEANOGRAPHIC,  AND  COASTAL 
ENGINEERING  EVENTS,  A  VERY  INTERESTING  SCIENTIFIC  AND 
ENGINEERING  EVALUATION  OF  THE  CAUSES  ANO  EFFECTS  CAN 
BE  M AOE  .  ( author  »  ( U ) 
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IN  ORDER  TO  GAIN  INFORMATION  ABOUT  THESE  STORMS 
that  might  lead  to  forecasting  techniques,  a  COMPLETE 
LIST  OF  SUCH  STORMS  FOR  THE  90-YEAR  PERIOD  FROM  19|0 
TO  1940  RAS  made  THROUGH  A  SEARCH  OF  LOCAL  NERSPAPER 
files,  the  most  significant  STORMS,  THEIR 
FREQUENCY  OF  OCCURRENCE.  THE  SYNOPTIC  SITUATIONS  RITh 
RHICH  they  RERE  associated.  ANO  THE  HINDCASTEO  SEA 
CONDITION  that  accompanied  ThEM  are  OESCRIBCO.  TRO 

general  Types  of  damaging  storms  rere  found  to 
exist:  one  OCCURRING  offshore  in  the  open  ocean 

ANO  CAUSING  SHORELINE  EROSION  ANO  FLOODING  BY  THE 
action  of  sea  ANO  SRELL*  THE  OTHER,  A  LOCAL  RIND5T0RM 
SREEPING  ACROSS  MONTEREY  bAY  AND  CAUSING  DAMAGE 
TO  VESSELS  IN  THE  HARBOR  MAINLY  BY  THE  COMBINED 
EFFECTS  OF  STRONG  GUSTY  RINDS  AND  SHORT-PERIOD  SEAS 
GENERATED  IN  ThE  BAY,  RAVE  HINOCASTS  RERE  MADE  TO 
FACILITATE  COMPARISONS  OF  STORM  INTENSITIES  RITHIN 
EACH  OF  THE  TRO  TYPES  OF  STORMS.  THESE 
COMPARISONS.  IN  TERMS  OF  THE  INTENSITY  OF  RAVE 
CONDITIONS.  RERE  MADE  USING  A  QUANTITY  CALLED 

damage  potential,  a  function  of  the  size  and 

DURATION  OF  THE  STORM  RAVES.  SYNOPTIC  SITUATIONS 
RITH  RMICM  THESE  STORMS  RERE  ASSOCIATED  RERE 
CLASSIFIED  BY  A  REATMER-TYPInG  SYSTEM.  ALL  STORMS 
RERE  FOUND  TO  BE  ASSOCIATED  RlTH  ONE  OF  THREE 
PRINCIPAL  TYPES,  the  POSSIBILITY  OF  AN  OBJECTIVE- 
TYPE  FORECASTING  technique  FOR  THE  RINOSTORMS  IS 
DISCUSSED.  (AUTHORl  (U> 
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the  distribution  of  aluminum  forcer  on  The  sea 
surface  as  a  result  of  flor  arising  from  rind  stress 

INDICATES  AN  INCREASING  ORDERLINESS  OF  DISTRIBUTION 
RITH  TIME.  MOST  OF  THE  FOROER  TENDS  TO  COLLECT 
INTO  RELL  defined  STREAKS  ORIENTED  IN  THE  DIRECTION 
OF  THE  RINO.  CHARACTERISTIC  SFACINGS  OBSERVED  RERE 

about  19  feet,  Though  indications  of  larger  sfacings 
RERE  also  observed.  THE  BEHAVIOR  OF  THE  FOROER 
FOINTS  TORARO  A  TURBULENT  SYSTEM  IN  RHICH  CELL 

DIMENSIONS  are  Randomly  distributed  exceft  for  a 

FARTICULAR  SRaTIaL  frequency  RHICH  SEEMS  TO  BE 

selectively  stabilized,  on  the  basis  of  these 
results,  additional  exferiments  are  being  flannec  to 

CLARIFY  THE  R E L A T I ONSH 1 FS  BETREEN  THE  OBSERVED 
patterns,  RINO  VELOCITY,  VARIATION  OF  MEAN  RaTER 
VELOCITY  AND  DIRECTION  RITH  OEFTh  AND  RINOROR 
sfacings.  (AUTHOR) 
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HYDRODYNAMICS.  MARINE  GEOPHYSICS.  USSR  IU» 

THE  theoretical  BASIS  OF  A  COMPUTATION  METHOD  FOR 
STEADY  RIND-ORI'EN  CURRENT  VELOCITIES  (THE  DEEP 
OCEAN  RITH  complex  BOTTOM  TOPOGRAPHY)  IS  DISCUSSED 
IN  THIS  PAPER,  the  value  OF  THE  RATER  TRANSPORT 
DEPENDS  ON  THE  VORTICITY  OF  SHEARING  STRESS  OF  THE 
RINO  AND  ON  THE  BOTTOM  SLOPE.  RAYS  OF  TRANSITION 
FROM  RATER  TRANSPORT  TO  THE  CURRENT  VELOCITIES  IN  THE 
INDIVIDUAL  LAYERS  ARE  CONSIDERED  (A)  RHEN  THE 
RATER  DENSITY  DISTRIBUTION  IS  KKORN  AND  IB>  RHEN 
the  rater  mass  STRUCTURE  CORRESPONDS  TO  THE  GIVEN 
MODEL.  (AUTHOR)  <U) 
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IN  computing  •'HE  elements  Or  RIND  RAVES  FOR 
variable  RINGS  IT  IS  assumed  THAT  THE  RINO  ENERGY 
TRANSMITTED  By  A  RAVE  SURFACE  ON  A  SEA  IS 

proportional  to  the  square  of  the  rind  velocity,  a 

PART  OF  THE  ENERGY  MAINTAINS  RINO  RAVES  AND  THEIR 
development,  another  PART  IS  DISSIPATED  BECAUSE  OF 
VISCOSITY  ANO  TURBULENT  MOTION.  THE  COMPUTATION  OF 
ENERGY  dispersion  IS  DETERMINED  BY  MEANS  OF  a  FORMULA 
or  THE  5EM  I -EmP  I  R  1  C AL  THEORY  OF  TURBULENCE.  FROM 
the  intensity  or  DISSIPATED  ENERGY  AND  ThE  EXPRESSION 
FOR  RINO  ENERGY  TRANSMITTED  8>  THE  RAVE  SURFACE  THE 
energy  balance  equation  is  FORMUlA'ED  ANO  SOLVED. 

(AUTHOR )  ( U ) 
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DESCRIPTORS:  (•NUMERICAL  ANALTSIS,  •OCEAN 

RAVES),  (•ATMOSPHERIC  MOTION.  OCEAN  RAVES), 

equations  or  motion  ,ui 

the  primitive  hydrostatic  equations  rOR  A 

H0M06ENE0US  INCOMPRESSIBLE  OCEAN  ARE  FORKULATEO  IN 
TERMS  or  the  vertically  integrated  FLOR  and  a 
variable  free  rater  surface,  a  rectangular  ocean 

ROOO  KM  BY  f?20  KM  RITH  A  UNIFORM  UNDISTURBED  DEPTH 

or  ROO  M  IS  considered  on  a  beta-plane,  ritm  a 

LATERAL  BOUNDARY  CONDITION  OF  ZERO  SLIP.  FROM  AN 
initial  state  of  rest,  THE  DEVELOPMENT  OF  THE 

circulation  and  deformation  or  THE  free  surface  is 

FOLLOREO  for  40  DAYS  RITM  A  SPACE-ST AGGEREO  FINITE- 
DIFFERENCE  GRID  CF  10  KM  MESH  SIZE.  FOR  AN  ASSUMED 
RIND  STRESS  varying  ONLY  AS  TmE  COSINE  OF  THE  NORTH- 
South  coordinate  rith  maaima  at  the  northern  and 
sout-frn  boundaries,  a  generally  clockrise  ocean 
circulation  is  established  in  The  first  FER  days,  and 
PERSISTS  Throughout  the  calculation,  a  piling  of 
RATER  OF  THE  ORDER  OF  I  M  OCCURS  NEAR  THE  RESTERN 

ocean  Shore,  and  is  in  approximate  geostrophic 
equilibrium  rith  an  intense  northraro  boundary 
current  (RhoSE  SrrEO  is  of  the  order  of  I  H  SFC-I) 

AND  A  RCAKER  OFFSHORE  SOUThhaRO  COUNTERCURRENT. 
frictional  dissipation  is  assumed  in  The  form  of 

LATERAL  EOOT  DIFFUSION.  RITH  A  C0n5Ta)^T  COEFPICIENT 
of  10  TO  The  ATH  59  CM  SEC-|..  (U) 
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CORRELATION  OF  SOHE  LABORATORY  EXPERIHENTS  IN  TRO- 

phase  Flo*  bIth  rhenonena  at  the  air-sea  interface,  (U» 
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DCSCRIPTORS:  (•OCEAN  BAVES,  ATMOSPHERIC  POTION), 

(•TBO-PHASE  FLOB,  •atmospheric  MOTION),  MARINE 
METEOROLOGT,  Smear  stresses,  ocean  currents, 
turbulent  boundary  layer,  surfaces,  drops, 

VELOCITY  )U) 

identifiers:  entrainment  (U) 

results  of  laboratory  experiments  dealing  BITH  aave 
formation  ano  droplet  entrainment  in  TBO-PHASE  floa 
systems  are  presented  here,  data  CONCERNING  THE 
effective  INTcRFaCIAL  shear  stress  BETBEEN  The  gas 
ANO  LiaUID  aRe  given  and  compared  BITH  similar  air- 
sea  DATA.  BY  MEANS  OF  AN  EXTRAPOLATION  TECHNIQUE, 
the  critical  velocity  FOR  DROPLET  ENTRAINMENT  IN 
LABORATORY  EXPERIMENTS  IS  RELATED  TO  The 
corresponding  critical  velocity  In  The  air-sea  case. 
ANALYSIS  or  A  simplified  model  of  the  entrainment 
PROCESS  indicates  A  REDUCTION  IN  THE  EFFECTIVE 
interfacial  Smear  stress  bitm  increasing  entrainment. 
hOBEVER,  The  stress  reduction  is  less  Than  in 
direct  proportion  to  the  amount  of  entrainment. 

(AUTHOR)  ( U ) 
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OESCRlRTORSt  (•SHIRS,  CONTSOl*.  <*R1nC. 
SHIRS),  stability,  E'JUATIONS  of  NOTION, 
NANEUYERABIlITY,  cost  loads, 

F ORC t ( RE CH A N I f 5  I  ,  STEERING,  YAR, 

VELOC  I  TY 


AEROOYNANIC  and  mYOROOtnAHIC  DATA  FOR  TmE 

N*Ri  nfr-claSs  vessel  •e»‘£  used  to  FORNULATE  a 
RATMERATICAL  NOOEL  rerresenting  the  oynanic  behavior 
OF  SMIPS  IN  RINO.  A  0I'»ITAL  CONRUTER  RAS  USED  TO 
solve  the  EISENVALUES  of  the  systeh.  RERTURBATION 
EOUATtONS  RERC  LINEARIZED.  RITh  RESPECT  TO 
EOUILIBRIUR  CONDITIONS.  FRCH  N0N-LIME*R  EOUATIONS  OF 
notion.  IN  addition.  SHIR-TRAJECTORY  IN  CERTAIN 
RINO  CONDITIONS  RAS  EIAHINEO  8T  REARS  OF  NURCRi,.Au 
SOLUTIONS  OF  The  NON-LINEAR  EQUATIONS  OF  NOTION. 
results  INDICATE  T,.aT  TmE  SHIR  IN  iOR  RINO  TENDS. 

EVEN  ritmout  an  autopilot  systen.  to  maintain  its 

ORIGINAL  COURSE  -  RITh  RE-TuRBATION  IN  YAR  '^CUCING 
YAR  OSCILLATIONS.  THE  CONvERGCNCE  DF  RMICH  DEFENDS 

UPON  The  magniiuof  of  relative  rino  vClocit''.  it 
IS  SHORN  that  bean  rind  creates  greater  difficulties, 
although  the  use  of  an  aofouate  AUTORlLOT  ‘*'^**^*^^; 

THE  REGION  OF  stability  IN  RINO  OF  CERTAIN  ViLOCITlES 
(Eacerting  in  schf  conditions  of  relatively  strong 
bean  RlNDl.  AN  INCREASE  IN  *UOOC»  SIZE  15  SHORN 
TO  improve  controllability  in  rino.  SIGHIF  ICANYtY  . 
computations  RITh  ANO  RITmOUT  ThC  ASSUMPTION  ^F 
constant  longitudinal  speed  in?:cate  Tr,.T  the 

OF  SURGE  MOTION  ON  TAR  AND  SPAY  RESPONSES  IN  RI^V.  IS 
important,  especially  in  PEaH  RINO.  (AUTHOR)  'U) 
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layer,  surface  roughness,  stresses,  rater  raves. 

OCEAN  currents,  drag  (U» 

IT  IS  CONFIRNEO  THAT  THE  VELOCITY  DISTRIBUTION 

essentially  FolLORS  the  logarithmic  lar  near  the 
RATER  surface  and  the  VELOCITY-DEFECT  LAR  TORARO  ThE 
OUTER  EDGE  OF  THE  BOUNDARY  LAYER.  CALCULATED  FROM 
these  DISTRIBUTIONS,  THE  RIND  STRESSES  AND  SURFACE 
ROUGHNESSES  are  divided  INTO  TRO  GROUFS  SEFARATED  BY 

THE  occurrence  of  ra ve-brear I ng  fhenomenon.  for 

SUFFICIENTLY  lOR  RIND  VELOCITY,  U,  THE  SURFACE 
roughness  is  dictated  RY  riffles  and  The  RIND-STRESS 
COEFFICIENT  VaRIES  RITH  U  TO  THE  -1/2  FORER.  TmE 
AVERAGE  height  OF  THE  BASIC  GRAVITY  RAVE  IS 

frofortional  to  The  s''RFACt  roughness  at  higher  rind 
velocities;  tne  stress  coefficient  is  then 
proportional  to  U.  in  addition,  it  If  FOUND  THAT 

THE  ChaRNOCK's  EAFRESSION  MOLDS  ONLY  AT  HIGH  RIND 
velocities.  And  that  the  constant  of  proportionality 
OETCRHInEC  from  the  C*FERIM£NT  correlates  very  rell 
RITH  THE  field  observations.  FINALLY,  THE  RInO- 
STRESS  COEFFICIENT  IS  SHORN  TO  BE  LARGER  Than  ThE 
FR’CTION  COEFrlCIENT  FCR  TURBULENT  FlOR  ALONG  A  SOLID 

rough  Surface;  thc  oifeerence  is  shorn  to  be  tme  rave 
drag  of  the  rino  over  the  rater  Surface. 
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UNCLASSIFIED  REPORT 
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TRUDY  (USSR)  N60)1  22)  P9i-2  W96. 

descriptors:  (•atmospheric  MOTION,  mathematical 

ANALYSIS),  WATER,  M£AT,  NINO,  VELOCIT'^, 

TEMPERATURE,  HtAT  FLUX,  SURFACE  PROPERTIES, 

USSR  (U) 

the  considerable  NUMBER  OF  PHYSICAL  PROCESSES  WHICH 
TA<E  place  OVER  A  WATER  SURFACE  AND  WHICH  ARE  THE 
result  OF  THE  INTERACTION  BETWEEN  THE  WATER  AND  THE 
ATMOSPHERE,  TO  A  GREAT  DEGREE  IS  DETERMINED  BY  THE 
INTENSITY  OF  THt  TURBULENT  MIXING  OVER  WATER. 

SUCH,  FOR  example,  ARE  THE  PROCESSES  OF  HEAT 
EXCHANGE  AND  MOISTURE  EXCHANGE  BETWEEN  THE  WATER  AND 
THE  atmosphere,  DRIFT  CURRENTS,  AND  OTHERS. 

DESPITE  the  great  SIGNIFICANCE  OF  THESE  PROCESSES 
FOR  VARIOUS  BRANCHES  OF  THE  NATIONAL  ECONOMY, 

TURBULENCE  OVER  SEAS  HAS  BEEN  INVESTIGATED  RELATIVELY 
LITTLE.  BELOW  ARE  PRESENTED  CERTAIN  RESULTS  WHICH 
ARE  A  DEFIN.TE  CONTRIBUTION  TO  EXISTING  DATA  ON 
TURBULENCE  OVER  A  WATER  SURFACE.  THE  MOST 
IMPORTANT  CHARACTERISTIC  OF  TURBULENCE  OVER  A  WATER 
surface  is  THE  COEFFICIENT  OF  TURBULENCE  IN  THE 
VERTICAL*  AS  IS  GENERALLY  KNOWN,  THIS  COEFFICIENT 
APPLIES  TO  FORMULAS  FOR  THE  CALCULATION  OF  HEAT  AND 

MOISTURE  Fluxes,  momentum,  and  other  factors*  by 

HAVING  AVAILABLE  IN  EACH  OF  THE  EXPERIHENTS,  DATA  ON 
the  TEh-tRATURE  LAPSE  RATE  AND  THE  WIND  SPEED  IT  IS 
POSSIBLE  TO  determine  THE  RELATIONSHIP  BETWEEN  THE 
TURBULENCE  COEFFICIENT  AND  THE  USUAL  METEOROLOGICAL 
CHARACTERISTICS  OVER  A  WATER  SURFACE,  OF  SUCH  A 
TYPE  WERE  THE  DATA  OF  SM  EXPERIMENTS  WHICH  WERE 
PROCESSED  AND  ANALYZED.  (AUTHOR)  (U> 
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identifiers:  atmospheric  physics,  f.IR/SEA 

interfaces 

THE  STUDY,  DONE  BY  OREGON  STATE  UNIVERSITY, 

CONTAINS  A  collection  OF  INFORMATION  TAKEN  RHiLE 
VISITING  THE  INSTITUTE  OF  ATMOSPHERIC  PHYSICS 
IN  USSR,  brief  VISITS  RERE  MADE  TO  THE 
INSTITUTE  OF  OCEANOLOGY,  ACADEMY  OF  SCIENCES 
IN  MOSCOR,  TO  SOME  DEPARTMENTS  OF  MOSCOR  STATE 
UNIVERSITY,  AnO  TO  ONE  DEPARTMENT  OF  THE 
INSTITUTE  OF  OCEANOLOGY  LOCATED  IN  LENINGRAD* 

MOST  OF  THE  REPORT  IS  ON  THE  RORK  DONE  IN 
TURBULENCE  RiTH  EMPHASIS  ON  AiR'SEA  INTERACTION. 

THE  AIR-SEA  INTERACTION  RORK  IS  DONE  JOINTLY  BY  THE 
INSTITUTES  OF  ATMOSPHERIC  PHYSICS  AND 
OCEANOLOGY.  (AUTHOR) 
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DESCRIPTORS:  (•HARINE  HETEOROLOCV,  •ATMOSPHERIC 

MOTION),  TURBULENCE.  OCEAN  RAVES.  RATER  RAVES. 

SURFACE  PROPERTIES,  RINO,  ANEMOMETERS, 

INTERFACES,  RECORDING  SYSTEMS,  TRANSPORT 

PROPERTIES,  THERMOMETERS,  THERMOCOUPLES,  PORER 

SPECTRA,  SENSORS,  TEST  METHODS  <U) 

identifiers:  •air-rater  interactions  IU) 

A  HOT-RIRE  ANEMOMETER  SYSTEM,  A  FAST  RESPONSE 
RESISTANCE  RIRE  THERMOMETER  AND  A  THERMOCOUPLE 
CIRCUIT  RERE  USED  IN  AN  ATTEMPT  TO  MEASURE  THE 

structure  OF  Turbulence,  the  turbulent  fluxes  of  heat 
AND  momentum  AND  THE  MEAN  VERTICAL  TEMPERATURE 
DIFFERENCE  OVER  OCEAN  RAVES.  TO  STUDY  DATA 

reliability  (1)  the  recorded  information  RAS 
converted  to  voltage  analogs  and  recorded  on  a  paper 
chart  and  «2)  spectral  analyses  RERE  MADE  FOR  ALL 

CHANNELS  OF  INFORMATION  FOR  A  REPRESENTATIVE  SIX 
minute  INTERVAL.  IT  WAS  FOUND  THAT  A  HIGH  NOISE 
LEVEL  RAS  PRESENT  IN  ALL  RECORDINGS  AND  THAT  IT  COULD 
BE  ACCOUNTED  FOR  BY  VOLTAGE  AND  FREQUENCY 
FLUCTUATIONS  IN  THE  PORER  SUPPLIED  FOR  THE  MAGNETIC 
TAPE  RECORDER.  THE  NOISE  LEVEL  MASKED  THE 
temperature  measurement  OUTPUTS  RHICH,  APPARENTLY, 

RERE  VERY  SHALL  BECAUSE  OF  THE  NEARLY  NEUTRAL  THERMAL 
STRATIFICATION  DURING  THE  EXPERIMENTS,  ON  THE 
BASIS  OF  THE  PRELIMINARY  ANALYSES  IT  APPEARS  THAT 
MEANINGFUL  VELOCITY  SPECTRA  AND  CROSS  SPECTRA  FOR 
FREQUENCIES  LESS  THAN  1.9  HZ  MAY  BE  COMPUTED  FROM 
the  RECORDINGS!  HIGHER  FREQUENCY  INFORMATION  IS 
PROBABLY  OBSCURED  BY  THE  HIGH  NOISE  LEVEL. 

(AUTHOR)  <U) 
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STRESSES.  FLON  FIELDS.  PRESSURE.  SURFACE 

PROPERTIES,  equations  OF  MOTION.  VELOCITY.  GAS 

FLON,  energy.  ROUGHNESS.  THICKNESS. 

MATHEMATICAL  ANALYSIS.  PHASE  SHIFT. 

LABORATORIES.  RESPONSE  (U) 

identifiers:  AIR*NATER  INTERACTIONS  (U) 

THIS  INVESTIGATION  PRESENTS  EXPERIMENTAL  RESULTS 
FROM  A  STUDY  OF  THE  STRUCTURE  OF  A  TURBULENT  BOUNDARY 
LAYER  OEVELOPEO  BY  AIR  FLON  OVER  RATER  NAVES  IN  A  LAB 
NINO-NAVE  CHANNEL.  IT  NAS  DEMONSTRATED  THAT  THE 
SHEARED  FLON  REGION  IS  TNO-LAYERED.  SIMILAR  TO  ROUGH 
NALL  BOUNDARY  LAYERS.  THE  INNER  LAYER.  ADJACENT  TO 
THE  NALL.  IS  OESCRIBABLE  BY  THE  'LAN  OF  THE  NALL*  AND 
THE  OUTER  FLON  BY  THE  'DEFECT  LAN.’  THE  DATA  NERE 
TAKEN  IN  TNO-DIMENSIONAL  FLON  NITH  SMALL  FAVORABLE 
PRESSURE  gradients.  THE  FIRST  PART  OF  THE  TNO-PART 
INVESTIGATION  INVOLVED  AIR  FLON  OVER  AN  INITIALLY 
STILL  RATER  SURFACE  ON  NHICM  NAVES  DEVELOPED  IN 
RESPONSE  TO  NINO  EXCITATION.  IN  THE  SECONt  PART, 

AIR  NAS  passed  OVER  RATER  NAVES  OF  A  SINGLE  FREQUENCY 
AND  VARIED  AMPLITUDE.  THE  RESULTS  INDICATED  THAT 
NITHIN  THE  RANGE  OF  THIS  STUDY  THE  NaTER  SURFACE  CAN 
BE  CLASSED  AS  AEROOYNAM I C ALL Y  ROUGH  AT  NIND  SPEEDS 
GREATER  THAN  l2  FPS  AND  THE  FLON  STRUCTURE  OF  THE 
BOUNDARY  LAYER  CORRESPONDS  TO  THAT  OVER  A  ROUGH  NALL. 
THE  VELOCITY  DECREMENT  DUE  TO  SURFACE  ROUGHNESS  IS 
SHORN  TO  BE  A  FUNCTION  OF  THE  LOCAL  ROOT-MEAN-SQUARE 
NAVE  HEIGHT.  THE  EFFECT  OF  NAVE-INOUCEO 
FLUCTUATIONS  IN  THE  AIR  IS  LIMITED  10  A  VERY  CLOSE 
NEIGHBORHOOD  OF  THE  NAVY  SURFACE.  FOR  THE  SPECIFIC 
COMBINATION  OF  NINO  AND  NAVE  SPEEDS  OF  THIS  STUDY  IT 
NAS  FOUND  that  NHILE  THE  AMPLITUDES  OF  THE  HORIZONTAL 
COMPONENTS  OF  THE  FLUCTUATION  DECREASED  NITH 
INCREASING  ELEVATION,  THE  VERTICAL  COMPONENT 
INCREASED.  (AUTHOR)  (U) 
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descriptors:  •mountains,  •terrain  models,  •nind, 

ATMOSPHERE,  FLUID  MECHANICS,  GAS  FLON,  HYDRODYNAMICS, 
TABLES,  turbulence.  MAKE 
IDENTIFIERS:  NEN  YORK 

EXPERIM  NTS  PERFORMED  AT  BEAR  MOUNTAIN  PROVIDE 
DATA  FROM  HICH  T  E  FI  LOS  OF  MEA  FLON  A  D 
URBUlENCE  N  AR  the  ground  in  the  lee  or  THE  MOUNTAIN 
ERE  OELINE  0,  A  MODEL  OF  THE  NINO  STRUCTURE  NAS 
DEVELOPED  NHICM  AGREES  NELL  NITH  THE  OB  ERVEO  DATA. 
the  OOEL  IS  USEFUL  IN  UNDERSTANDING  THE  MECH»NISM 
NHICH  GE  ER  ES  TH  OB  RVE  URBULE  CE  ND  IN 
ISOLATING  TURBULENCE  PHENOMENA  ATTRIBUTABLE  ONLY  TO 
THE  MOc.TmIN  from  TURBulENCE  GEN  RATED  BY  ADJACENT 
MOUNTAINS.  COMPARISON  OF  OBS  RVEO  OAT  I  H  FLON 
AROU  0  flat  plates  IN  A  N!  0  TUNNEL  INDICATES  THE 
POSSIBILITY  OF  A  REGION  OF  HIGH  TURBUL  NCE  ABOVE  AND 
OONNNINO  OF  THE  MOUNTAIN  TOP,  (AUTHOR* 
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UNCLASSIF  lEO 
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UNCLASSIFIED 


ODC  NCFONT  B | BL I  06* APHY  SEARCH  CONTROL  NO.  /I0992 
A0*279  Alt 

NEB  YORK  UNIV  N  Y  SCHOOL  OF  ENfilNEERINfi  ANO  SCIENCE 
LOCAL  NINO  CIRCULATIONS.  VOLUME  II.  STUDIES  OF  THE 
FIELD  OF  turbulence  IN  ThE  LEE  OF  MOUNTAIN  RinG£S  ANO 
TREE  LINES  (U) 

SEP  At  IV  OAVIDSON.BENIHALITSKY , JAMLSI 

contract:  0A2A  02SSCBSA2« 

UNCLASSIFIED  REPORT 


descriptors:  •mountains,  •trees.  •BIND.  ATMOSPHERE. 

BALLOONS.  FLUID  MECHANICS.  THEODOLITES.  TRACKING. 
TURBULENCE  (U) 
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DOC  REPORT  bibliography  SEARCH  CONTROL  NO.  /103»2 


AO-292 

•ASHIN6T0N  UNIV  SEATTLE 

PART  a;  on  valley  and  hountain  binos  hi.  part  b: 

VALLET  RINO  THEORY 

IV  THYCR  ,  NORHAN I BUE T TNCR ,F . J  .  F  •  I 


UNCLASSIFIED  REPORT 


OESCRIPTORSI  •atmospherics.  •RINO.  DIURNAL 
VARIATIONS,  MEASUREMENT,  METEOROLOGICAL  BALLOONS, 
MOUNTAINS,  THEODOLITES,  VELOCITY 

THE  CIRCULATION  OF  AIR  IN  ANO  NEAR  VALLEYS  AND 

mountains,  observations  rere  made  primarily  in  the 
SUMMER  MONTHS, 


1  ( 


(U  > 


(U  ) 


'JNCL  ASS  1  F  I  ED 


/ I  0 


UNCLASSif ICD 


OOC  «£^(3«T  •iBL  8  06«A»'HY  SCABCh  CONTROL  NO. 

AO~N2«  All 

AI«Y  CLfCTIONICS  PESEANCH  AND  DEVELOPNtNT  ACTIVITY  IMlTt 
SANDS  NtSSlLC  NAN6C  N  HEX 

TURBULCNCR  CHARACTERlSTtCS  Of  THE  EIRST  A2  NETERS 
or  tme  atmosphere,  lU) 

DEC  A:i  VRP  HANSEN, frank  V.i 

task:  uq  nooii02!i  to 
monitor:  aeroa  too 

UNCLASSIFIED  REPORT 


descriptors:  <  •aTM05:»MERIC  motion,  TUR9U 

LCNCC),  <«EARTh,  ruRftULCNT  lOUNOART  LATER), 

RIND,  METEOROLOGICAL  PARAMETERS,  SHEAH 
stresses,  FRICTION,  VELOCITY,  DRAG,  STABILITT, 
TEMPERATURE,  METEOROLOGY,  lOR  ALTITUOI:. 

I  OENT 1 F  1  ERS  :  1 R62 . 

turbulent  CHARACTERISTICS  OF  TmE  FIRST  42  METERS  OF 
THE  atmosphere  in  the  VICINITY  OF  TH;£  U.  S.  ARMY 
ELECTRONICS  RESEARCH  AND  DEVELOPMENT 
ACTIVITY'S  meteorological  RESEARCH  TORER  ARE 

estailishco  For  ncutnal  conditions,  the  assump 
TION  RAS  made  that  THE  ROUGHNESS  LENGTH  IS  A 
constant,  but  oepenoent  upo  direction,  fetch,  and  the 
height  of  ime  roughness  elements,  data  are 
PRCSCNTEO  for  five  RECORDING  PERIODS  DURING  THE  LATE 
RINTER  AND  early  SPRING  OF  |V»B  AND  .^61, 

computations  of  the  basic  rind  pro  f'le  and 

TURBULENCE  mARAMCTCRS  ARC  PRESENTED  'N  TABULAR  FORM. 

•AUTHOR)  I U ) 


(  U  ) 
(  U  ) 


UN:lA55IFICD 


/  !0>»2 


UNCLASSIF  ICO 


DOC  REPORT  bibliography  SEARCH  CONTROL  NO,  /I0J52 
AO-BJO  H3H 

REDSTONE  SCIENTIEIC  iNfORHATION  CENTER  REDSTONE  ARSENAL 
ALA 

THE  CEECCTS  OE  MOUNTAINS  ON  AIR  CURRENTS,  (U) 

EEB  AN  2AP  GA2 ZOL A , ADR  I AnO  I 

monit'r:  rsic  i3i 

UNCLASSIEIEO  REPORT 

SORPLEMEnT ARY  note:  TRANS.  EROM  RIVISTA  01 

METEOROlOGIA  aeronautic*,  no,  I,  i 961. 

DESCRIPTORS:  ( • A T - 0 SP M E R  I  C  MOTION.  HOUNTAINSi, 

(•ATMOSPHERIC  MCTIDN,  THEORYi,  HIND,  THEORY, 

heteorology,  cumulus  clouds,  cirrus  Clouds,  laminar 
ELOR,  Turbulence,  stratus  clouds,  hydrodynamics, 

MOTION,  MAThE“*TICAL  models,  numerical  analysis, 
OSCILLATION,  stratosphere,  TROPOSPHERE  (U) 

IDEntieiers:  iraj,  Italy,  orographic  Clouos,  stau 

CLOUDS,  lenticular  clouds,  rotor  phenomena,  EOEHNS  (U» 

A  BRIE*'  DISCUSSION  IS  PRESENTED  ABOUT  THE  STATE  OE 
ART  OE  RCSEARLH  ON  OROGRAPHIC  RAVES,  ANALOGY  IS 
hade  TO  rater  RAVtS,  orographic  CLOUDS  ARE 
DESCRIBED,  AND  ThE  ’ROTQR'  PHENOMENA  IS  EXPLAINED. 

NOTES  ARC  made  ON  The  TmEORT  CE  RAVE  MOTION  UNDER 
ideal  conditions  ANO  IN  THE  OIEEERENT  ATMOSPHERIC 
LAYERS,  (AUTHOR)  (U» 


vNCcASSlE ICC 


/  I  01*3 


UNCLASSIFIED 


DOC  REPORT  BI9LI06KAPHY  SEARCH  CONTROL  NO.  /IOJJ2 
A0«60l  HCI 

EMMANUEL  COLL  BOSTON  MASS  RESEARCH  LANGUAGE  CENTER 
ACTA  METEOROLOGICA  SINICA,  196?.  VOl .  ??.  NO.  ?! 

TABLE  OF  contents  AND  ABSTRACTS  .  <U) 

APR  6H  IV 

REPT.  NO.  6H  18 
contract;  AF19  628  7869 

monitor;  tt, 

UNCLASSIFIED  ' EPORT 
SUPPLFKFNTARY  NOTE; 

descriptors;  < •meteorology,  bibliographies*, 

••BIBLIOGRAPHIES,  METEOROLOGY),  ATMOSPHERIC  MOTION, 
atmosphere,  rainfall,  ANTICYCLONES,  CLOUTS, 

TROPOSPHERE,  BIND,  ABSTRACTS,  CHINA  tU) 

abstracts  OF  THE  FOLLOBING  ARTICLES  ARE  GIVEN! 

THE  PROCESSES  OF  ADAPTATION  AND  EVOLUTION  OF 

atkospheric  Motions  «ii)  -  nonlinear  cases, 
preliminary  research  of  convect  ve  heat  transfer  IN 
THE  LOBER  ATMOSPHERIC  LAYER,  THE  EFFECT  OF 
orography  on  THE  BIND  FIFLO  AND  PRESSURE  IN  A 
TURBULENT  ATMOSPHERE,  AN  ANALYSIS  OF  THE  FORMATION 
OF  SHEAR  LINES  IN  WINDER  OVER  THE  EASTERN  BORDER  OF 
THE  PLATEAU  IN  CHINA,  A  STUDY  OF  THE  LONGITUDINAL 
MOVE  MENT  of  subtropical  ANTICYCLONES  AND  ITS 
FORCAS^'ING,  The  :CTRA  of  LAFGE  SCALE  ATMOSPHERIC 
FLOB  AT  100  M0  {.  ^-ANUARY  10  FECRfiARY  1962), 

THE  LONG  rtAVE  OF  THE  SUBTROPICAL  JiT  OVER  ASIA  IN 
SUMMER,  THE  ACCURACY  OF  THE  It'AN  MONTHU'' 

TEMPERATURE,  A  PRELIMINARY  STUDY  ON  THE 
CHARACTERISTICS  AND  EVOLUTION  OF  MEAN  MONTHLY 
CIRCULATION  AT  500  MB  OVER  THE  NORTHERN  HEMISPHERE 
(I)  -  ZONAL  INOEX,  THE  TURBULENT  DIFFUSION  OF  A 
CONTINUOUS  POINT  SOURCE  IN  THE  PRESENCE  OF  VERTICAL 
AOVECTION,  the  POSSIBILITIES  OF  ARTIFICIALLY 
INFLUINCING  NS  CLOUDS  TO  INCREASE  PRECIPITATION 
(!)  -  THE  KINETICS  OF  DISTILLATION  IN  A  SUPERCOOLED 
SYS. CM,  and  The  inFLUENCc  of  rainfall  on  the  yield 

OF  Rlh'TER  BHEaT  IN  NORTHERN  CHINA,  (U> 
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DOC  REPORT  B  I  lJL  i  OGR  APhY  SEARCH  CONTROL 
AD-AQ2  959 

ARHY  electronics  RESEARCH  AND  DEVELOPMENT 
SANDS  MISSILE  RANGE  N  MEX 

OROGRAPHIC  EFFECTS  ON  ftlND  VARIABILITY, 

JUL  69  'fcP  HORN, JAMES  D.  i 

TRAWlE, ELMER  J.  I 
task:  lAO  1r5011:53aiC 

monitor:  erda  ,  157 

UNCLAS-IEIEO  nEPORT 

SUPPLEMENTARY  NCTE: 

descriptors:  (‘IAIND,  low  altitude),  (•mountains, 

WIND),  terrain,  meteorological  parameters.  ATMOSPHERIC 
MOTION,  meteorological  INSTRUMENTS,  NEW  MEXICO  (U) 

ONE  ASPECT  CE  INVESTIGATING  THE  WIND  STRUCTURE  OF 
THE  TULAROSA  BASIN  IS  THE  EXAMINATION  OF  THE 
EFFECTS  OF  NEARBY  MOUNTAIN  RANGES  ON  PERTURBATIONS  IN 
the  wind  field,  charts  of  standard  DEVIATION  OF 
LOW-LEVEL  WIND  SPEED  AND  DIRECTION  AS  A  FUNCTION  OF 
mean  WIND  SPEED  aNC  MEAN  W.NO  DIRECTION  ERE  ANALYZED. 

A  RELATION  between  THESE  VALUES  AND  TERRAIN 
FEATURES  SUCH  AS  CANYONS  AND  MOUNTAIN  BARRIERS  IS 
SUGGESTED.  (AUTmOR)  (U) 


NO.  /I0352 

ACTIVITY  WHITE 
<  U  ) 


I  f." 


DNCL  ASS  I F  i  to 


/10352 


unclassified 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NOt  /I0792 

AO-AOB  2AB 

PENNSYLVANIA  STATE  UNIV  UNIVERSITY  PARK  MINERAL  INDUSTRIES 
EXPERIMENT  STATION 

CHANGE  OF  TERRAIN  ROUGHNESS  AND  THE  WIND 
PROFILE*  (U> 

DESCRIPTIVE  note:  SCIENTIFIC  REPT.  NO.  2. 

APR  AR  BP  PANOFSKY.H.  A.  (TOWNSEND. At 

At  I 

contract:  AFIR  60H  AAMl 
PROU:  BAOR 

task:  860R01 

monitor:  AFCRL  •  AR  R02 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  PUBt  IN  THE  QUARTERLY  JOURNAL  OF 
THE  royal  HSTEOROLOGICAL  SOCIETY  19AR,  APR,  Vt  90, 

NO,  38R,  Pt  1R7-I99t 

descriptors:  <*nino,  terrain:,  (•terrain,  atmospheric 

MOTION),  theory,  SURFACE  PROPERTIES,  TURBULENT 
BOUNDARY  LAYER  (U> 

A  THEORY  IS  CONSTRUCTED  TO  DESCRIBE  THE 
distribution  OF  WIND  WITH  HEIGHT  IN  HYDROSTATICALLY 
NEUTRAL  AIR  FOLLOWING  A  SUDDEN  CHANGE  IN  TERRAIN 
ROUGHNESS,  THE  AGREEMENT  WITH  MEASUREMENTS  MADE  AT 
A  VARIETY  OF  LOCATIONS  IS  SATISFACTORY,  (AUTHOR) 

(U) 
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unclassified 
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UNCLASStriCO 


DOC  REPORT  BISLIOGRAPHY  SEARCH  CONTROL  NO*  /109S2 
AD-611  JU 

TEXAS  A  AND  H  UNIV  COLLEGE  STATION  DEPT  OP  OCEANOGRAPHY 
AND  HETEOROL06Y 

HESOSCALE  CIRCULATIONS  OP  THE  ATHOSPHERIC  BOUNDARY 
LAYER.  PART  II.  <U» 

DESCRIPTIVE  note;  PINAL  REPT.,  PT.  3. 

JAN  69  227P  BRUNO  I DGE . KENNE TH  C*  I 

WONG. EUGENE  YOU  JUNE  IRYAN.BILw-  CHATTEN  I 
CONLANiEDNARD  FRANCIS  I 
contract:  API9  60R  7M»9 

PROj;  7699  ,270 
task:  769901 

monitor:  APCRL  •  69-69  P3 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  MASTERS*  THESES*  SEE  ALSO  A0-61I 
912. 

descriptors:  (•air  mass  analysis.  MICROMETEOROLOGY), 

(•ATMOSPHERIC  MOTION,  AIR  MASS  ANALYSIS), 

( •MICRQMETEOROLOGY ,  AIR  HASS  ANALYSIS),  FLUID  FLOK, 

atmosphere,  boundary  layer,  heat  transfer 
COEFFICIENTS,  MEASUREMENT.  METEOROLOGICAL  INSTRUMENTS, 

toners.  Texas!  meteorological  parameters  (U) 

results  are  given  op  research  conducted  in  three 
major  areas:  (d  the  temperature  and  hind 
structure  op  cold  FRONTS,  (2)  DETERMINATION  OP 
the  eddy  heat  coefficient  under  PAIR-HEATHER 

CONDITIONS,  AND  (9)  THE  OETERM I  NAT ’ ON  OP  THE  EDDY 

HEAT  COEFFICIENT  IN  FRONTAL  ZONES,  THE 

INVESTIGATIONS  HERE  BASED  UPON  DATA  COLLECTED  ON  THE 

1M20-PT.  KRLONFAA  TRANSMITTER  TONER  AT  CEDAR 

HILL.  TEXAS.  THIS  VOLUME  PERTAINS  ONLY  TO 

AREAS  THO  AND  THREE.  (U) 
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UNCLASSIFIED 
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UKCLASSIFIED 


ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /IO'’/»2 
AO-AI7  7*1 

PRINCETON  UNlV  N  J  DEPT  OP  AEROSPACE  AND  MECHANICAL 
SCIENCES 

SOME  EFFECTS  OF  ATMOSPHERIC  DISTURBANCES  ON  AN  OPEN 
RETURN  LON  SPEED  NINO  TUNNEL*  (U) 

JUL  *M  77P  GACH. ALAIN  I 

REPT.  NO.  700 
contract:  AFS7  *97  1217<( 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE! 

descriptors:  ttNINO  TUNNELS,  ATMOSPHERIC  MOTION), 

(•ATMOSPHERIC  MOTION,  NINO  TUNNELS)  •  OPERATION, 
variable-pitch  propellers,  effectiveness  (U) 

THIS  REPORT  IS  CONCERNED  NITH  THE  INFLUENCE  OF 
ATMOSPHERIC  DISTURBANCES  ON  AN  OPEN  CIRCUIT  WIND 
TUNNEL.  AND  IN  PARTICULAR  THE  CHANGES  IN  TUNNEL 
VELOCITY  CAUSED  BY  EXTERNAL  NIND.  BOTH  ANALYTICAL 
AND  experimental  STUDIES  HAVE  BEEN  PERFORMED, 
CONSIDERING  FIRST  A  STEADY  NINO  AND  THEN  PERIODIC 
GUSTS.  THE  POSSIBILITY  OF  CANCELLING  ANY  CHANGE  IN 
TUNNEL  VELOCITY  BY  MEANS  OF  AN  AUTOMATIC  VARIABLE 
PITCH  PROPELLER  HAS  BEEN  INVESTIGATED*  THIS  NOULO 
IMPROVE  THE  OPERATION  OF  THE  NINO  TUNNEL  IN  THE 
PRESENCE  OF  GUSTS  OR  NINDS.  (AUTHOR)  (U) 


]7? 

UNCLASSIFIED 


/  1099 


UNCLASSiriEO 


DDC  REPORT  BIBLI06RAPHY  SEARCH  CONTROL  NO.  /10992 
AD«A20  388 

OKLAHONA  UNIV  NORMAN 
A  STUDY  OF  0R06RAPH1CALLY  DISTURBED 
DESCRIPTIVE  NOTE:  MASTER'S  THESIS* 

69  HTP  EMOOI.SCORGE 

contract:  AF33  808  IOTA 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE: 

descriptors:  (•terrain*  atmospheric  MOTION), 

(•MOUNTAINS,  OAS  FLON),  (•ATMOSPHERIC  MOTION, 

VORTICES),  REYNOLDS  NUMBER,  TURBULENCE, 

CLOUDS*  BOUNDARY  LAYER,  RIND,  ATMOSPHERE  (U) 

OROGRAPHICALLY  DISTURBED  FLON. 


FLOR.  (U) 

P.  P.  I 
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UNCLASSIFIED 
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UNCLASSIFIED 


DOC  RCPONT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /I0992 

A0-4J2  am  8/13  8/10  H/2 

HYDRAULIC  ENGINEERING  LAB  UNIV  OF  CALIFORNIA  BERKELEY 
A  FUNCTION  FOR  SAND  MOVEMENT  BY  WIND.  (U) 

DESCRIPTIVE  note:  TECHNICAL  REPT.. 

JAN  AS  103P  KADIB.A.  A.  ( 

REPT.  NO.  HEL-2-i2, 

contract:  oa-ha-ojj-civeng-aj-h, 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE: 

descriptors:  (•SAN0«  EROSION).  (•NIND. 

•EROSION).  (•SOIL  MECHANICS.  EROSION). 

TRANSPORT  PROPERTIES.  SEDIMENTATION.  FLUID 
AIR.  RATER.  HYDRODYNAMICS.  BEACHFS. 

SEACOAST 

A  METHOD  FOR  CALCULATING  THE  RATE  OF  TRANSPORT  NAS 
DEVELOPED.  THIS  METHOD  WAS  BASED  ON  EXPERIENCE 
GAINED  IN  THE  FIELD  OF  SEDIMENT  MOTION  IN  RIVERS  AND 
ALL  available  FIELD  AND  WIND  TUNNEL  DATA  ON  THE 
SUBJECT.  IT  Has  been  FOUND  THAT  THE  BASIC  FORCES 
CAUSING  THE  SEDIMENT  MOTION  ARE  THOSI  OF  THE  AVERAGE 
LIFT  L  AND  THE  FLUCTUATING  PART  L  CAUSED  BY  THE 
TURBULENCE.  ANOTHER  FACTOR  CONTRIBUTING  TO  THE 
MOTION  IN  THE  CASE  OF  WIND  IS  THE  EFFECT  OF  IMPACT. 
CAUSED  BY  THE  PARTICLE  IN  SALTATION.  IN  DISTURBING 
THE  BED  SURFACE.  THE  EFFECT  OF  IMPACT  WAS  FOUND  TO 
BE  A  FUNCTION  OF  THE  MAIN  FORCES  CAUSING  THE  MOTION 
AND  therefore  IT  WAS  INTRODUCED  AS  A  CORRECTION  FOR 
THE  MEAN  LIFT  FORCE  CAUSED  BY  THE  DISTORTION  OF  THE 
fluid  FIELD  around  THE  BED  PARTICLES.  IT  HAS  BEEN 
FOUND  THAT  THE  BASIC  PRINCIPLES  GOVERNING  THE  RATE  OF 
SEDIMENT  transport  BY  WATER  AND  AIR  ARE  THE  SAME. 

THE  ONLY  difference  WAS  FOUND  TO  SE  THE  EFFECT  OF 
SALTATION  ON  DISTURBING  THE  BED  SURFACE  IN  THE  CASE 
OF  AIR.  THE  results  OF  THIS  STUDY  ARE  REPRESENTED 

AS  A  Theoretical  relation  between  the  flow  intensity 
AND  THE  intensity  OF  SEDIMENT  LOAD.  THE  EFFECT  OF 
PARTICLE  HIOOING  IN  THE  LAMINAR  SUB-LAYER  WAS 
COMBINED  WITH  THE  IMPACT  CORRECTION  TO  GIVE  A  FINAL 
WIND  CORRECTION  WHICH  PROVED  TO  BE  A  FUNCTION  OF  THE 
PARAMETER  OlSCRIBiNG  THE  RATIO  BETWEEN  THE  SUBMERGED 
WEIGHT  OF  THE  PARTICLE  AND  THE  MEAN  LIFT  FORCE. 

THE  METHOD  IS  APPLICABLE  FOR  CALCULATING  THE  RATE 
OF  SAND  TRANSPORT  UNDER  A  WIDE  RANGE  OF  WIND 
VELOCITIES  and  FOR  SAND  SIZES  RANGING  FROM  A  O.IMW  MM 
TO  l.OO  MM.  application  OF  THE  OERIVEO  METHOD  FOR 
CALCULATING  SAND  TRANSPORT  BY  WIND  FROM  NATURAL 
beaches  is  given.  (AUTHOR)  (Ul 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /I07S2 

A0-6JH  877  R/2 

WISCONSIN  UNIV  MADISON 

WINDSPEED  ON  MOUNTAINS.  (U» 

DESCRIPTIVE  note:  FINAL  REPT..  FEB  &H-NOV 

JAN  6A  e7P  WAHL.  EBERHARO  R.  I 

CONTRACT:  AT  1 9 ( 628 ) -2877 . 

PROJ:  AF-862'«i 

task:  862R02. 

monitor:  AFCRL  66-280 

UNCLASSIFIED  REPORT 

supplementary  note: 

descriptors:  (•rind,  mountains). 

(•micrometeorology.  •MOUNTAINS)*  ATMOSPHERIC 

MOTION.  VELOCITY.  TERRAIN*  REST  GERMANY. 

correlation  TECHNIQUES.  METEOROLOGY  (Ui 

BASED  ON  data  FROM  SIX  GERMAN  MOUNTAIN 
OBSERVATORIES.  THE  BEHAVIOR  OF  RINOSPEED 
DISTRIBUTIONS  ON  TOP  OF  MOUNTAIN  SUMMITS  HAS  BEEN 
INVESTIGATED.  RELATIONSHIPS  HAVE  BEEN  ESTABLISHED 
LINKING  The  CCCURRENCE  OF  RINDS  ON  THE  MOUNTAIN  TO 
THE  SIMULTANEOUSLY  OBSERVED  FLOR  IN  THE  FREE 
ATnOSPHERE  AT  SUMMIT  HEIGHT  IN  THE  VICINITY.  SINCE 
THE  RINOSPEEO  DATA  CAN  BE  REPRESENTED  SATISFACTORILY 
BY  MEANS  OF  DOUBLE  EXPONENTIAL  DISTRIBUTION 
functions.  A  METHOD  OF  ESTIMATING  THE  OCCURRENCE  OF 
HIGH  RINOSPEEOS  BASED  ON  THESE  DISTRIBUTIONS  HAS  BEEN 
DEVELOPED.  (AUTHOR)  (U) 


UNCLASSIFIED 
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UNCLASSiriED 


ODC  REPORT  BIBLIOfiRAPHY  SEARCH  CONTROL  NO*  /10992 

A0-4R9  740  N/1  1/2  H/l 

ANCPICAN  NCTCOROLOfilCAL  SOCIETY  BOSTON  HASS 
PR06RAH  AND  TECHNIQUES  OP  ATHOSPHCRIC  TURBULENCE 
RESEARCH  ON  HOUNTAINOUS  HELICOPTER  ROUTES.  lU) 

descriptive  note:  research  translation* 

OCT  44  2BP  VORONTSOV, P.  A.  I 

REPT.  no.  T-R-A70 
contract:  AP  1R(42B|-7BB0 
monitor:  TT  47-4019f 

UNCLASSlPIEO  REPORT 

SUPPLEHENTaRY  note:  PROuRAHHA  I  HETODIKA  ISSLEDOVANI ya 
ATHOSPERNOI  TURBULENTNOST I  NA  GORNYKH  VERTOLETNYKH 
TRASSAKH,  TRANS*  OP  QLAVNAYA  6E0P I Z I CHESK A Y A 
OBSERVATORIYA,  LENINGRAO.  TRUDY  (USSR)  N171  P20-7I 

1949. 

descriptors:  (•ATHOSPHERIC  notion,  MOUNTAINS), 

(•helicopters*  air  trappici*  USSR*  meteorological 
parameters*  meteorological  instruments*  airborne, 

REATHER  porecasting  (U) 

A  STUDY  BAS  MaOE:  (A)  TO  GENERALIZE  THE 
AVAILABLE  EXPERIENCE  *N  AVIATION  REATHER  FORECASTING 
FOR  HELICOPTER  FLIGHTS*  (B)  TO  STUDY  ATMOSPHERIC 
TURBULENCE  ON  MOUNTAINOUS  ROUTES  RITh  SPECIALLY 
EQUIPPEO  HELICOPTERS  AND  AIRPLANES  AND  RITH  PASSENGER 
HELICOPTERS*  (C)  TO  DISCUSS  PLIGHT  CONDITIONS  ON 
A  GIVEN  ROUTE  RITH  THE  PLIGHT  PERSONNEL,  AND  (0) 

TO  HAVE  THE  PORECASTERS  OP  THE  AVIATION  REATHER 
STATIONS  SERVICING  HELICOPTER  PLIGHTS  ENGAGE  IN  A 
STUDY  OP  THE  PLIGHT  CONDITIONS  ON  THE  ROUTE  AND  IN  A 
REP'NCNENT  OP  THE  EXISTING  OPERATING  INSTRUCTIONS  ON 
THE  FORECASTING  OP  BUFPETING.  (U) 


unclassified 
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uNCLAssir  leo 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /I0792 
AD>AH7  669  N/2 

COLORADO  STATE  UNIV  PORT  COLLINS  PLUIO  DYNAMICS  AND 

DIFFUSION  LAB 

SIMULATION  OF  NINO  FIELDS  OVER  POINT  ARGUELLO. 

CALIFORNIA,  BY  NINO>TUNNCL  FLON  OVER  A  TOPOGRAPHIC 

MODEL.  (U) 

DESCRIPTIVE  note;  FINAL  TECHNICAL  REPT., 

NOV  66  86P  CERMAK,J.  E.  (PETERKA.JON  I 

REPT.  NO.  CER69JEC-JAP6N 
contract:  N|22<6I7S6)2N26IA 

PROJ:  2226 

UNCLASSIFIED  REPORT 


descriptors:  (aNINO.  simulation),  terrain 

models,  atmosphere  models,  flow  fields, 
atmospheric  temperature,  velocity,  laminar  FLON, 
TURBULENCE,  CONVECT I  ON < ATMOSPHER I C I  ,  NIND 

TUNNELS,  CALIFORNIA  (U) 

STABLT  stratified  FLON  OVER  A  i:i2.000  SCALE 
MODEL  AT  POINT  ARGUELLO,  CALIFORNIA  NAS 
STUDIED,  mean  TEMPERATURE,  MEAN  VELOCITY  AND  MEAN 
CONCENTRATION  DISTRIBUTIONS  OBTAINED  FOR  THE 
LABORATORY  FLON  NERE  COMPARED  NITH  AVAILABLE  FIELD 
DATA  COLLECTED  AT  THE  SITE*  THESE  COMPARISONS 
REVEALED  THAT  THE  GEOMETRICAL,  DYNAMIC  AND  THERMAL 
SIMILARITY  NERE  SUFFICIENTLY  ACHIEVED  TO  GIVE  SIMILAR 
MEAN  FLON  PATTERNS.  TEMPERATURE  DISTRIBUTIONS  AND 

concentration  decay  rates  for  diffusing  tracers. 

THE  DATA  REVEALED  THAT  A  LAMINAR  LABORATORY  FLON 
MAY  BE  USED  TO  SIMULATE  A  TURBULENT  FIELD  FLON  UNDER 
CONDITIONS  OF  STABLE  THERMAL  STRATIFICATION  AND 
complex  TERRAIN.  IN  SUCH  FLON  CONDITIONS, 

DIFFUSION  IS  dominated  BY  CONVECTIVE  DISPERSION. 
(AUTHOR)  (U) 
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UNCLASSIFIED 


ODC  KCFORT  BIBL106NAPHY  SEARCH  CONTROL  NO.  / 10^92 
A0-4NN  BZI  N/J 

ATMOSRHCRIC  SCIENCES  LAS  RNITE  SANOS  HISSILE  RAN6E  N 
HEX 

THE  lateral  Intensity  of  turbulence  as  a  function  of 
stability,  (U> 

NOV  A4  ilR  HANSEN.FRANK  V.  I 

task:  0A-lV0nS01BSXA>I0 

monitor:  ecom  bosx 

UNCLASSIFIED  REMORT 


OESCRIRTORS:  (•ATMOSPHERIC  MOTION,  STAIILlTYj, 

INTENSITY,  turbulence,  TERRAIN  (U» 

the  lateral  Intensity  of  turbulence  rith  respect  to 
stability  RAS  examined,  it  RAS  FOUNO  that  THE 
INTENSITY  OF  TURBULENCE  OVER  AN  EXTREMELY  ROUSH 
NONUNIFORM  TERRAIN  RAS  6REATER  THAN  OVER  A  UNIFORM 
TERRAIN  BUT  THAT  ThE  HETEROSENEOUS  SURFACE  HAD  NO 
OTHER  EFFECT  ON  THE  MASNITUOE  OF  THE  FLUCTUATIONS. 
the  stability  of  the  atmosphere  RAS  FOUNO  TO  HAVE 
THE  SREATEST  EFFECT  ON  THE  LATERAL  COMPONENT  OF 
TURBULENCE  RlTH  THE  STANDARD  OEVIaTICN  OF  RiNO 
DIRECTION  BElNi  EXTREMELY  SENSITIVE  TO  CHANGES  IN 
stability,  the  INVESTIGATION  ALSO  PROVIDED  AN 
INSIGHT  TO  the  variation  OF  THE  ABSOLUTE  VALUE  OF  THE 
RICHARDSON  number  RITH  HEIGHT.  (AUTHOR)  lU) 
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UNCLASSIFIED 


/IOJR2 


UNCLASSir  ICO 


DOC  REPORT  BIBLIOfiRAPHY  SEARCH  CONTROL  NO.  /I0992 

RD-6A0  f7»  R/l  n/7 

reathcr  bureau  RASHINGTON  0  C 

ON  The  heat  balance  OP  THE  KARA-KUL*  LAKE  (OZFROl 
valley  (IN  THE  EAST  PAMIRS,  SOVIET  CENTRAL  ASIA, 

USSR),  «U> 

MAR  40  9P  ZUEV,M.  V.  t 

monitor:  tt  41-iJaii 

unclassipieo  report 

supplementary  note:  sponsored  by  army  electronic 
proving  ground,  rORT  HUACHUCA,  ARIZ.  TRANS.  OP 
mono,  sovremennye  problemy  meteorologii  prizemnogo 

SLOYA  VOZOUKHA.  SBORNIK  STATCI.  LENINGRAD,  IRRB 
P4 1 -4 . 

descriptors:  (•atmospheric  motion,  thermal 

CONDUCTIVITY)’,  (•SOILS,  THERMAL  CONDUCTIVITY), 

SOLAR  RADIATION,  EVAPORATION,  RlNO. 

atmospheric  temperature,  humidity,  PERIODIC 

VARIATIONS,  USSR  (U) 

MOUNTAINOUS  REGIONS  RHlCH  OCCUPY  A  RATHER  LARGE 
AREA  IN  SOVIET  CENTRAL  ASIA,  SIGNIFICANTLY 
influence  PROCESSES  DETERMINING  ONE  TYPE  OR  mNOTHER 
0*^  THE  PHYSICAL  state  OP  THE  ATMOSPHERE.  THE  MOST 
IMPORTANT  OP  these  processes  .%R£  THE  EXCHANGES  OP 
HEAT  AND  MOil>;uRC  lETBEEN  THE  ACTIVE  SURFACE  AND  THE 
atmosphere,  the  observations  RERE  made  in  THE 
PROXIMITY  or  the  METEOROLOGICAL  STATION  OVER  A  LEVEL 
PLOT  WITH  RUBBLY-SANOY  SOIL  ALONG  THE  EASTERN  SHORE 
LINE  ABOUT  700  TO  BOO  METERS  PROM  THE  LAKE  AND  AT  AN 

elevation  or  Xtso  meters  above  sea  level.  THE 
observation  program  included  measurements  op  the 

TOTAL  <0R  GLOBAL),  THE  CIPrUsE.  AND  DIRECT  SOLAR 
RADIaTIONSI  the  RADIATION  BALANCCI  TURBULENT  HEAT 

exchange:  the  air  temperature  and  air  humidity  up  to 
A  height  or  300  CM. 5  SOIL  temperatures  prom  the 
SURFACE  TO  the  20-CM.  SEPTM|  AND  TME  (RECORDING 
OF)  RIND  SFECDS  IN  TME  LOREST  »-MITER  LAYER  OP  THE 
ATMOSPHERE.  (AUTHOR)  (U) 
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UNCLASSIFIED 
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UNCLASSIFIED 


ODC  REPONT  bibliography  SEARCH  CONTROL  NO.  /10J97 

AC-661  02‘«  R/2 

iEATHER  BUREAU  WASHINGTON  0  C 

RADIATION  RESIHE  OF  NORTHERN  AND  SOUTHERN  SLOPES  (IN 
THE  USSR)  IN  RELATION  TO  GEOGRAPHICAL  LATITUDE.  (U> 

JUL  61  29P  ZAKHAROVA, A.  F.  I 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  iOTEt  SPONSORED  BY  ARMY  ELECTRONIC 
PROVING  GROUND,  FOR(  HUACHUCA.  ARIZ.  TRANS.  OF 
LENINGRAD  UNIV.  UCHENYE  ZAPISKI  (USSR)  N26V  P2H-H9 
19*9. 

descriptors:  (•climatology,  SOLAR  RADIATION), 

HEAT,  TURBULENCE,  WIND,  INTENSITY,  CLOUDS, 

terrain,  periodic  variations,  mountains, 

USSR  (U) 

IN  NATURE,  LEVEL  LAND  SURFACES  ARE  BY  FAR  MORE 
infrequently  encountered  THAN  SURFACES  SLOPING  AT 
VARIOUS  angles  TOWARD  DIFFERENT  DIRECTIONS.  THESE 
CIRCUMSTANCES  IN  COMBINATION  WITH  THE  GREAT 
DIFFERENCE  IN  THE  DURATION  OF  SUNSHINE  FROM  ONE 
REGION  TO  ANOTHER  PRODUCE  COMPLEX  AND  VARIEGATED 
SLOPE  RADIATION  REGIMES  WHICH  IN  TURN  HAVE  MANY 
CONSEQUENCES*  SLOPE  RADIATION  REGIMES  ARE 
REFLECTED  IN  THE  MEAT  BALANCE,  THE  TURBULENT 
EXCHANGE,  THE  FORMATION  OF  LOCAL  WINDS  AND  OF  OTHER 
ELEMENTS  IN  LOCAL  CLIMATE*  OF  ALL  THE  NONLEVEL 
AREAS  OF  THE  EARTH’S  SURFACE,  THE  HOST  IMPORTANT  FROM 
A  PRACTICAL  STANDPOINT  ARE  AREAS  HAVING  RELATIVELY 
SMALL  SLOPES,  OR  SLOPES  MOST  EXTENSIVELY  USED  IN  THE 
NATIONAL  economy.  IN  THE  PRESENT  WORK,  THE  RESULTS 
OF  calculating  THE  HOURLY  INTENSITIES  OF  SOLAR 
RADIATION  ON  NORTHERN  AND  SOUTHERN  SLOPES  WITH 
STEEPNESSES  OF  IQ,  20,  90  AND  NO  DEGREES  AT  LATITUDES 
N2,  90,  60  and  70  DEGREES  N.  HAVE  BEEN  USED. 

THESE  calculated  VALUES  ARE  FOR  POINTS  WHICH  ARE 
representative  for  a  MAJOR  PORTION  OF  THE  USSR* 

(AUTHOR)  (U) 
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UNCLASSIFIED 
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UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /I0992 
AD-AAR  OA?  R/2 

EMNANUEL  COLL  BOSTON  MASS  ORIENTAL  SCIENCE  LIBRARY 
AN  INVESTIGATION  ON  THE  PREDICTION  OF  STRONG  RINDS 
ASSOCIATED  WITH  COLD  FRONTS  IN  THE  YUPEH  REGION 
(NORTHERN  HONANI  IN  SPRING.  (U) 

DESCRIPTIVE  note:  RESEARCH  TRANSLATION, 

SEP  A7  28P  ZHU.ZHONG'JI  {HU.XUE'MEI  I 

CHEN.ZENG-FU  >JI,NAI<-FU  t  XU ,  HONG-BEN  I 
REPT.  NO.  EMM-AA-IRO 
contract:  AF  1R(A28»-S07J 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE!  TRANS.  OF  CHM  HSIANG  HSUEH 
PAO  (CHINESE  PEOPLE’S  REPUBLIC!  V29  N2  PI28-R7 
19A9. 

descriptors:  (•bind,  china),  IaAIR  NASS 

ANALYSIS-  CHINA),  BAROMETRIC  PRESSURE, 

ATMOSPHERIC  MOTION,  BEATHER  FORECASTING, 

TURBULENCE,  TROPICAL  CYCLONES,  METEOROLOGICAL 
CHARTS,  PERIODIC  VARIATIONS  (U) 

IDENTIFIERS:  SPR I NG ( SEASON )  .  COLD  FRONTS, 

HONAN(CHINA)  (U> 

THIS  PAPER  PRESENTS  AN  ANALYSIS  OF  THE  OCCURRENCE 
OF  STRONG  BINDS  OVER  THE  REGION  OF  KAIFENG, 

CHENGCHOB  AND  HSINHSIANG  IN  HONAN  PROVINCE 
BITH  RESPECT  TO  OROGRAPHIC  CONDITIONS.  THE  EFFECT 
OF  PRESSURE  GRADIENT,  THE  CHARACTERISTICS  OF  THE  LOW- 
LEVEL  FRONTAL  ZONE  AND  THE  TURBULENT  EXCHANGE  ON  BIND 
SPEED  AND  THE  RELATIONSHIP  BETWEEN  THE  FLOW  PATTERN 
AHEAD  OF  THE  FRONT  AND  THE  BIND  SPEED  BEHIND  IT  WERE 
ALSO  DISCUSSED.  'f^Z  SYNOPTIC  SITUATIONS  ASSOCIATED 
WITH  THE  OCCURRENCE  OF  STRONG  BINDS  ACCOMPANYING  A 
COLD  FRONT  OVER  THE  YUPEH  REGION  WERE  CLASSIFIED 
INTO  THREE  MAIN  TYPES,  B,  N  AND  E,  AND  OTHER 
SUBSIDIARY  CATEGORIES  ON  THE  BASIS  OF  SYNOPTIC 
climatology  and  the  trajectories  OF  THE  COLO  AIR, 

THE  CHARACTERISTICS  OF  EACH  TYPE  OF  STRONG  BINDS 
AND  THE  EVOLUTION  OF  THE  ASSOCIATED  SYNOPTIC  PROCESS 
WERE  STUDIED  IN  OF. AIL  FOR  THE  FORMULATION  OF  AN 
empirical  method  to  forecast  THE  OCCURRENCE  OF  STRONG 
WINDS.  THE  method  EVOLVED  WAS  THEN  TESTED  FOR  THE 
REGION  UNDER  OPERATIONAL  CONDITIONS  DURING  MARCH  - 
may  I9AR,  AND  THE  ACCURACIES  WERE  FOUND  TO  BE 
87.9*  FOR  TYPE  W,  91,7*  FOR  TYPE  N  AND 

90*  FOR  TYPE  E,  (Ul 
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UNCLASSIFIED 


DOC  REPORT  bibliography  SEARCH  CONTROL  NO,  /lOJfa 

AO-AiM  172  H/a  i/1 

COLORADO  state  UNIV  FORT  COLLINS  FLUID  MECHANICS 
PROftRAH 

SIMULATION  OF  MOUNTAIN  LEE  NAVES  IN  A  NINO 
TUNNEL,  (U) 

DESCRIPTIVE  note:  TECHNICAL  REPT., 

DEC  A7  |7aP  LIN,J,  T,  (BINDER, 6,  J, 

1 

REPT,  NC.  CER67-A0JTL-6J82** 
contract:  DA-AHC>28*0<0-A»-G20 

PROJ:  0A-22S6 

UNCLASSIFIED  REPORT 


descriptors:  (•clear  air  turbulence, 

SIMULATION).  (•ATMOSPHERE  MODELS,  •NINO), 
MICROMETEOROLOGY  ,  MOUNTAINS,  NIND  TUNNEL  MODELS, 

AVIATION  accidents.  ALL-NEATHER  AVIATION, 

perturbation  Theory,  anemometers,  flon 

VISUALIZATION,  AVIATION  SAFETY  (U) 

identifiers:  nave  profiles,  froude  number, 

MOUNTAIN  LEE  AAVES  (U) 


MOUNTAIN  LEE-WAVES  WERE  SIMULATED  IN  A  WIND  TUNNEL 
WHERE  THE  DENSITY  STRATIFICATION  WAS  PRODUCED  BY 
HEATING  THE  AMBIENT  AIR  AND  COOLING  THE  LONER 
BOUNDARY.  THE  FLON  PATTERNS  WERE  VISUALIZED  WITH 
SMOKE  AND  WERE  ALSO  DETERMINED  FROM  MAPPING  OF  THE 
TEMPERATURE  FIELDS  MEASURED  POINT  BY  POINT  WITH 
THERMOCOUPLES  AND  PLATINUM  RESISTANCE  THERMOMETERS, 

THE  magnitudes  OF  THE  VELOCITIES  WERE  MEASURED  WITH 
A  CONSTANT  TEMPERATURE  HOT-NIRE  ANEMOMETER,  SINCE 
THIS  instrument  5S  ALSO  TEMPERATURE  SENSITIVE  THE 
COMPENSATION  OF  THIS  EFFECT  Af  VERY  LOW  VELOCITIES 
(THE  ACTUAL  VELOCITIES  WERE  ABOUT  0,5  FT/SEC)  NAS 
experimentally  determined,  the  flon  WAS  COMPOSED 
OF  TWO  LAYERS  OF  WHICH  THE  LONER  ONE  (THICKNESS  7-8 
IN.)  had  the  large  stability.  THE  FROUDE 
NUMBER  WAS  CALCULATED  ON  THE  BASIS  OF  THE  HEIGHT, 
STABILITY  AND  AVERAGE  VELOCITY  IN  THE  LONER  LAYER, 

TWO  3ELL-5HAPE0  MODEL  MOUNTAINS  OF  THE  SAME  HEIGHT 
(R  IN.)  BUT  OF  different  HORIZONTAL  SCALES  WERE 
USED.  THIS  SIMULATION  EXPERIMENT  REPRODUCED  ALL 
THE  MAIN  features  OF  MOUNTAIN  LEE-WAVES,  NAMEL'*  THE 
WAVE  PROFILE,  THE  ROTOR  BELOW  THE  CREST  OF  THE  FIRST 
WAVE,  THE  STRONG  VELOCITY  INCREASE  ON  THE  LEE  SLOPE 
(1.5-1. 8  TIMES  the  AVERAGE  UPSTREAM  VELOCITY). 

STRONG  TURBULENCE  WAS  FOUND  IN  THE  UPPER  PART  OF 
THE  ROTOR,  the  NAVE  LENGTH  AT  A  FIXED  ELEVATION  OF 
the  lee-naves  was  found  to  increase  LINEARLY  WITH 
FROUDE  number;  TME  AMPLITUDES  DID  ALSO  INCREASE  (U) 
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CLEAR  AIR  TURBULENCE  (CAT) 


UNCLASSIFIED 


DOC  REPORT  BIBLIOORAPHY  SEARCH  CONTROL  NO.  /J0JS2 
AD-27R  269 

COLORADO  STATE  UNIV  FORT  COLLINS 

THE  NATURE  OF  CLEAR-AIR  TURBULENCE  (CAT).  (U) 

DESCRIPTIVE  note:  SCIENTIFIC  INTERIM  REPT., 

FEB  62  3HP  REITER  .ELMAR  R.  ( 

HAYMAN, ROBERT  N.  I 
REPT.  NO.  ASTP-28 
contract:  N|e9( |fi8)-92fl-28A 

UNCLASSIFIED  REPORT 


descriptors:  *aerial  cameras  .•aircraft  ••clouds 

•  •TURBULENCE  '(AERIAL  PHOTOGRAPHY  .CONFIGURATION 
•FLIGHT  PATHS  .GUST  LOADS  •HAPPING  (M) 

THIS  REPORT  INCLUDES:  A  PH0T06R AHMETR ! C  STUDY 
OP  CLOUD  STRUCTURE  ASSOCIATED  RITH  CLEAR- 
AIR  TURBULENCE.  SCIENTIFIC  INTERIM  TECHNICAL 
REPT.,  PT.  l',  BY  ROBERT  R.  HAYMAN.  FEB  62. 

ON  The  nature  OF  clear-air  turbulence 

(CAT).  SCIENTIFIC  INTERIM  REPT..  PT.  2.  BY  ELMAR 
R.  REITER.  FEB  62.  THE  APPLICATION  OF  TESTED 
PHOTOGRAMMETRIC  PRINCIPLES  TO  THE  STUDY  OF  CLOUD 
CONFIGURATIONS  APPEARS  TO  BE  A  MOST  PRACTICAL  METHOD 
OF  DEFINING  A  TRANSIENT  AND  COMPLEX  SYSTEM. 

RELATIVE  ACCURACIES  OF  THE  PHOTOGRAMMETRIC  METHODS 
SEEM  TO  BE  WELL  WITHIN  THE  REQUIREMENTS  OF 
DIMENSIONAL  DEFINITION,  ABSOLUTE  ACCURACY  OF  THE 
SYSTEMS  PROBABLY  WARRANTS  FURTHER  REFINEMENT.  COST 
OF  THESE  EVALUATION  PROCEDURES.  EXCLUSIVE  OF 
DEVELOPMENT,  ARE  LOW  ENOUGH  TO  ALLOW  THE  CONTINUED 
APPLICATION  OF  THE  PHOTOGRAMMETRIC  APPROACH  TO 
problems  of  this  nature.  (AUTHOR)  (U) 
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OOC  RCfOKT  aiBLI06KAPHY  SEARCH  CONTROL  NO.  /J09»2 
AO-27R  974 

COLORAOO  state  UNIV  FORT  COLLINS 

A  CASE  STUDY  OF  SEVERE  CLEAR-AIR  TURBULENCE  (Ul 

MAR  42  IV  REITER.ELHAR  R.( 

REFT.  NO.  AS  Tp  90 
contract:  nibs  IBB  S9t20 
monitor:  N«RF  |9-0942-0f7 

UNCLASSIFIED  REFORT 


OESCRIFTORS:  aAVIATION  ACCIDENTS.  aJET  STREAMS 

IMETEOROLOBY)  •  •TURBULENCE.  ATMOSFHERE.  BRAVITY, 
TEMPERATURE.  «IND 


(U) 


ON  JANUARY  1?,  1941.  IB14  MST  {JANUARY  20. 

0114  BCTI.  A  B-92  AIRCRAFT  «AS  LOST  IN  SEVERE 
CLEARAIR  TURBULENCE  <CATl  OVER  NORTHWESTERN  NCR 
MEXICO.  THE  WEATHER  CONDITIONS  IN  THE  UFPER 

trofosfhere  and  lorer  stratosfhere  at  the  time  of  the 

ACCIDENT  ARC  0C3CRIBC0.  A  WORKINB  HYPOTHESIS  ON 
the  formation  of  cat  proposed  in  PREVIOUS  PAPERS  IS 
IN  BOOO  ABFCCMCNT  WITH  THE  DATA  FRCSCNTEO* 

(AUTHOR)  lU) 
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DOC  REPORT  BISLI06RAPHY  SEARCH  CONTROL  NO.  /J0992 
AD-2B9  2’0 

COLORADO  STATE  UNIV  PORT  COLLINS 

THE  ATMOiPHERIC  H I CRO-STRUCTURC  AND  ITS  BEARINC  ON 
CLEAR-AIR  TURBULENCE  (CATl  (U) 

OCT  A2  IV  REITCR.CLNAR  R. t 

REPT*  NO.  CERA2ERRA2 
contract:  NI89  188  §9120 

UNCLASSIFIED  REPORT 


DESCRIP' •TURBULENCE.  ATHGSPHERE ,  CIRRUS  CLOUDS. 
PH0TQ6RAPHIC  ANALYSIS  (Ul 
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UNCLaSSIF ICO 


OOC  MCPOKT  IIBtlOfiKA^HY  SEARCH  CONTROL  NO*  /J09t2 
A0-N0»  7TR 

COLORADO  state  UNIV  TORT  COLLINS 
NATURE  AND  OBSERVATION  Of  HtBN-LEVEL  TJRBULENCE 
ESfEClALLT  IN  CLEAR  AlR,  (Ol 

DEC  42  20f  REITERtELMAR  R.  t 

REfT.  NO.  Tf-N| 
contract:  N1B«  IBB  ffl2U 
KONITOR:  NRRf  If  1242  07t 

UNCkASSlflEO  REfCRT 


OESCRIRTOAS:  •ATHOSHHCRiC  NOTION.  aTURBU  LENCE. 

AIRCRAfT*  CONVICTION.  SRAVITY.  RATTERN 
REC06NITI0N.  RlNO,  VERTICAL  BUST  RECORDER. 

tenrerature.  stability,  vortices,  suiueo  his 
siLE  trajectories,  eliomt  raths.  flisht  control 

STSTENS.  RINO  DIRECTION  INDICATORS,  NEAS'JRE 
RENT.  CLOUDS,  RRESSURE.  ATNOSRHERE.  BALLOONS, 

CORRELATION  TECHNIQUES*  (U) 

lOENVIflCRS:  CAT,  CLEAR-aIR  TURBULENCE.  IU> 

THIS  .5  A  "STATE-OF-THE-ART"  RERORT  ON  CLEAR  AlR 
rUNBULENCE  (CaTI  RESEARCH*  KNORLCOQE  OF  HlCRO- 
STRUCrURAL  DETAILS  OF  FLOW  RaTTERNS  IN  THE  FREE 
ATHCSRHEME  fS  OF  IHRORTANCE  TO  AIRCRAFT  AND  MISSILE 
0ESI6NCRS.  IT  ALSO  IS  OF  INTEREST  IN  C0NS1DERIN4 
RASSENQER  CONRORT.  THERE  HAY  BE  AT  LEAST  THREE 
OiFFERENT  CAUSES  FOR  BUMRINESS  El  RERIENCED  BY  AN 
AIRCRAFT  FLTInB  HORIZONTALLY!  CONVECTIVE  CURRENTS, 
BRAVtTY  RAVES  ON  INTERFACES,  AND  TEHRERATURE 
OtSCONTINUITlES  INTERCERTEO  BY  A  SURERSONIC 
AIRCRAFT.  FOR  VERTICAL  TAKE-OFF  VEHICLES 
EICESSIVC  shears  of  ALTERNATING  SIGN  IN  THE  VERTICAL 
RINO  OR  HOHENTUM  RROFILES  SHOULD  BE  CONSIDERED  AS 
ROSSIBLE  SOURCES  OF  VIBRATION.  SO  FAR, 
observations  of  HI4H-LCVEL  TURBULENCE  HAVE  SEEN  HADE 

BY  aircraft  ano  3y  balloon-borne  bust  sondes. 

ESRECiALLY  aircraft  MEASURENENTS  RRESENT  A  RROBlEH 
inasmuch  as  The  RESRONSE  CHARACTERIS  tics  of  the 
vehicle  usually  make  it  difficult  to  evaluate  the 

ACTUAL  ATMOSPHERIC  BjST  INRUT.  RITH  OUR  RRESENT 
THEORETICAL  MODELLING  CARABILlTIEf  RE  MAT  BE  ABLE  TO 
STUDY  RAVE  RERTURBAT  IONS  IN  THE  FREE  ATNOSRHERE  FROM 
detailed  NCASuREMENTS  of  RINO  ANO  TEMRCRAi'RE 
RROFILES.  SUCH  MEASUREMENTS  RILL  HAVE  TC  f*  ORDERS 
OF  maBnITUOE  more  ACCURATE  HOREVER.  Than  ^E  ONES 
RROVIDEO  BY  T  SYHORTIC  RARINSONDE  AND  RADIOSONDE 
NETRORK.  (AUThUR)  iU) 
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OESCRIFTORS:  < •ATMOSPHERE .  TURnULEnCE), 

(•RINO.  JET  STFCAHS  < HETEOROLOBt » ) ,  AIR 
MASS  ANALYSIjj  STRATOSPHERE.  HEASUREHEHT,  AIR 
CRAFT,  parachute  DESCENTS,  TEMPERATURE.  VELOC 
ITT,  VORTICES,  FLISHT, 

identifiers:  1TA2.  RARINSONOE,  RINO  SHEAR.  «l 

the  structure  OF  THE  ATMOSPHERE  IN  REGIONS  OF 
clear-air  tuRrulencc  is  investisateo  sy  means  of 

aircraft  ORSERVATIONS  of  RINO  AND  TEMPERATURE  IN 

ce  rination  rith  objective  and  subjective  turbulence 

RECORDS.  THE  OETAILEO  FIELDS  OF  MORI  ZONTAL  ANO 
vertical  RINO  SHEAR.  STABILITY,  THER  MAL  ADVECTION, 
ANO  RICHARDSON  NUMBER  ARE  OE  SCRIBED  FDR  THREE 
DIFFERENT  PATTERNS  OF  FLOR,  vIZ.,  A  SHARP  TROUBH.  AN 
ANTICYCLONIC  JET  STREAM,  ANO  AN  INTENSE  STRAliMT  jET, 
LEVERE  turbulence  (EOUIVALENT  IN  INTENSITY  TO 
that  measured  by  THE  SAME  AIRCRAFT  IN  A  MATURE 
thunderstorm »  HAS  FOUND  IN  THE  FORMER  TRO  CASES, 

ANO  MODERATE  TURB'JLCNCE  IN  THE  LATTER  CASE.  IN  Th£ 
TROUSM,  THE  main  turbulent  PEBION  LAY  ALONB  THE  UPPER 
BOUNDARY  OF  A  THERMALLY  STABLE  LAYER  (JET  FRONT>, 
RHICH  LAY  IN  CYCLONIC  RIND  SHEAR  ON  THE  LON  PRfS  SURE 
SIDE  OF  the  JET  CORE.  THE  TURRULEhT  RE  BION  'AS 
ASSOCIATED  rith  ST>eHB  THERMAL  ADVEC  TION  (tINOS 
BACRINB  RITH  MEIShT)  AS  RELL  AS  RITH  FRONOUNCCO 
HORIZONTAL  and  VERTICAL  RlNO  SHEAR.  A  BRIEF 
DISCUSSION  IS  -NCLJOCO  CONCERNIHB  METHODS  OF 
PROCCSSINB  ST^nOARO  RARINSONOE  DATA  INTO  FORMS 

afflicable  tc  Turbulence  analysis.  iauthor>  < 
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UNCLASSIFIED  REPORT 


descriptors;  <*turbulence.  analysis*,  (•meteor 

OLOGICAL  phenomena.  ATMOSPHERE  MOTION*. 

RADIOSONDES.  FLUID  F*0«.  WIND.  STABILITY. 

ATMOSPHERIC  TEMPERATURE.  SHEAR  STRESSES. 

WEATHER  FORECASTING.  STATISTICAL  ANALYSIS,  DATA 
PROCESSING  SYSTEMS,  METEOROLOGICAL  PARA  METERS, 

CLOUDS,  CIRRUS  CLOUDS.  (U> 

identifiers:  1962.  (U> 

SCREENING  MULTIPLE-DISCRIMINATE  ANALYSIS  (MOA>  IS 
USED  TO  SELECT  SPECIFIERS  FOR  OBJECTIVELY  ANALYSING 

clear-air  turbulence  (cati  with  the  aid  of  an 

ELECTRONIC  COMPUTER.  THE  DATA  CONSIST  OF  A  SPECIAL 
9-DAY  collection  OF  COMMERCIAL  AND  MILITARY  AIRCRAFT 
REPORTS  OF  intensities  OF  CAT  AND  NO  CAT  MADE  BY 

THE  weather  Bureau,  in  the  analysis,  volumes 

OF  SPACE  ARE  CLASSIFIED  WITH  REGARD  TO  CAT 
INTENSITY  FOR  4-HR  INTERVALS.  THE  VARIABLES  USED 
TO  SPECIFY  these  CLASSIFICATIONS  ARE  OBTAINED  FROM  <•- 
AND  12-HOURLY  RADIOSONDE  OBSERVATIONS  AND  UPPER-LEVEL 
charts,  these  include  STANDARD  Y(,oW,  SHEAR.  AND 
STABILITY  parameters,  BOTH  AT  THE  TIME  OF  OCCURRENCE 
AND  FOR  6  HR  PRIOR  TO  THE  OCCURRENCE.  THE  MQA 
PRO  GRAM  selected  THE  HEIGHT  OF  THE  MAXIMUM  WIND 
LEVEL  AND  THE  HORIZONTAL  TEMPERATURE  GRADIENT  AS  THE 

TWO  specifiers  best  able  TO  discriminate  between 

CATEGORIES  OF  CAT.  THE  SIGNIFICANCE  OF  VHE 
SELECTION  OF  THESE  SPECIFIERS  IN  THE  LIGHT  OF  THE 
DATA  sample  USED  IS  DISCUSSED.  AND  RECOMMEN  DATIONS 
ARE  HADE  FOR  FURTHER  WORK  IN  TURBULENCE,  BOTH  IN 
RESEARCH  AND  ENGINEERING  AREAS.  (AUTHOR)  (U) 
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descriptors:  (•turbulence,  troposphere), 

troposphere,  stratosphere,  cirrus  clouds. 

PHOTOGRAPHIC  ANALYSIS,  *ET  STREAMS  IMETEOROL 
OGY),  NINO. 

identifiers:  CLFJ.R-A1R  turbulence. 

the  PROJECT  HAS  BEEN  ORGAKIIEO  IN  THREE  PHASES: 

(1)  PHOTOGRAPHIC  FIELD  MEASUREMENT  PROGRAM. 

(2)  AIRCRAFT  MEASUREMENTS,  AND  (7)  SYNOPTIC 

ANO  THEORETICAL  STUDIES  ON  CLEAR-AIR  TURBULENCE 
(CAT)  ANO  ATMOSPHERIC  MESOSTRUCTURE .  THE  RE 
SEARCH  RESULTS  OF  THIS  PROJECT  HAVE  BEEN  PUB  LISHED 
PREVIOUSLY.  THE  FINDINGS  ARE  SUMMARIZED  AND 
RECOMMENDATIONS  AS  TO  APPLICATION  OF  RESULTS  ANO 
AREAS  OF  FUTURE  RESEARCH  ARE  GIVEN.  (AUTHOR)  (U) 
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descriptors;  t*AIR,  TURBULENCE).  <»RIND, 

AIR  mass  ANALYSIS).  TEMPERATURE.  SHEAR 

STRESSES.  VORTICES,  HEAT  TRANSFER.  <U) 

identifiers;  IRAS.  cat.  RICHAROSON  numbers.  (U) 

AN  attempt  was  MADE  TO  TEST  THE  HYPOTHESIS  THAT 
REPORTS  OF  clear-air  TURBULENCE  (CAT)  OH  r.ARCH 
IH-IS.  1SA2.  WERE  ASSOCIATED  WITH  NARRO.  LAYERS 
(UPPER  PROMTS)  IN  WHICH  THE  RICHARDSON  NUMBERS 
ARE  small,  the  TEST  WAS  CARRIED  OUT  WITH  THE  AID 
OF  ORIGINAL  SOUNDINGS  OF  TEMPERATURE  AND  WIND.  THE 
DATA  DID  NOT  CONTRADICT  THE  HYPOTHE  SIS.  AS  MANY 
REPORTS  OF  CAT  WERE  MADE  IN  SLOPING  FAROCLINIC  OR 
ADIABATIC  layers.  IN  ANT  CASE.  THE  RICHARDSON 
NUMBERS  WERE  GENERALLY  LOR.  COMPLETE  CONFIRMATION 
AND  establishment  OF  A  FIRM  *CRI'iI  CAL*  RICHARDSON 
number  REGUIRES  better  ’'ER’’IC»L  RESOLUTION  OF  WIND. 

AN  INDEX  OF  CaT  INTENSITY  WHICH  SHOULD  BE 

PROPORTIONAL  TO  TME  ENE.T6Y  Or'  CAT  IS  DERIVED  FROM 

THE  EOOY  ENERGY  EP''ATION.  'AU’MCRj  (U) 


UNCLASSIFIED 


/JOX«2 


uNCL^ssirieo 


DOC  KCPOffT  BIBL>C6ttAPHY  SCARCH  CONTROL  NO.  /.I0992 
AO-**2;  0>7 

RCDSTONiL  SCIENTIFIC  INFQRHATION  CENTER  REDSTONr:  ARSENAL 

At  A 

ON  THE  FC^CCASTiNG  OF  CLEAR  AtR  TURBULENCE.  (U> 

OEC  A3  23F  SUGINOTO.Y.  ICNO.K.  i 

hcnitor;  RSIC  119 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  TRANS.  FROM  JOURNAL  OF 
meteorological  research.  NO.  IN.  PP.  80»93.  I9A3. 

DESCRIPTORS:  (•TURBULENCE.  REATHER  FORECASTING).  AIR 

MASS  analysis',  JET  PLANES.  DISTRIBUTION.  PRESSURE  (U) 
identifiers:  19A3,  clear  air  TURBULENCE,  JET 

CURRENTS,  JPRS  (U) 

ON  THE  FORECASTING  OF  CLEAR  AIR  TURBULENCE. 
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supplehcntart  note: 

descriptors:  < •atmospheric  motion.  TURBULENCE). 

■EATHER  FORECASTINC.  shear  STRESSES.  AIR  HASS 
ANALYSIS  (U) 

lOENTIFIERS:  It4l  <U) 

FREQUENCY  OF  OCCURRENCE.  DISTRIBUTION.  AND  THE 
DYNAMIC  parameters  MOST  OFTEN  CONSIDERED  IN 
CONNECTION  RiTH  CLEAR  AIR  TURBULENCE  ARC  EXAMINED* 

THE  RATE  OF  QRORTH  OF  TURBULENCE  IS  COMPUTED  WITH 
HYPOTHETICAL  VALUES  OF  VERTICAL  SHEAR.  HORIZONTAL 
SHEAR.  AND  QROtTH  OF  TURBULENT  ENCRQT  NITH  GRAVITY 
RAVES  assumed  AS  PRIMARY  SOURCES  OF  TURBULENT 
ENERGY.  A  FORECAST  SCHEME.  AS  7R0P0SCD  IN  A 
REFERENCED  PUBLICATION.  IS  INCLUDED.  CAUTHOR) 

(U» 


1  94 

UMCLASSIF  ICO 


/ JOXf ^ 


UNCLASSI'ICD 


ODC  REPOKT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /J09R2 
AD-B72  BAB 

STANPOKO  RESEARCH  INST  HENLO  PARK  CALIP 
the  OlSTRIBUTION  OF  CLEAR  AIR  TURBULENCE  REPORTS  AND 
CLOUD  PATTERNS  AS  SEEN  IN  SATELLITE  PHOTOGRAPHS.  (Ul 
DESCRIPTIVE  note:  FINAL  REPT.. 

JAN  6M  SIP  SEREBRENY. SIDNEY  N.  I 

RIEGHAN.ELDON  J.  I 
CONTRACT:  CRB-IOSBI 

PROJ:  SRI-S27T 

UNCLASSIFIED  REPORT 
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descriptors:  (•atmospheric  MOTION,  :RBULENCE), 

METEOROLOGICAL  SATELLITES,  PHOTOGRAPHIC  ANALYSIS, 

CLOUOSt  CLOUD  COVER,  BAROMETRIC  PRESSURE,  AIR  MASS 
analysis.  VORTICES,  PATTERN  RECOGNITION,  CYCLONES, 
METEOROLOGICAL  CHARTS  lUI 

tOENTIFIERS:  IfiN,  CLEAR  AIR  TURBULENCE,  TIROS  (U» 

SELECTED  C0H8AR  REPORTS  OF  CLEAR  AIR  TURBULENCE 
FOR  TEN  DAYS  FROM  APRIL  AND  MAY  1940  ARE  STUDIED 
IN  association  RITH  THE  CLOUD  DISTRIBUTION  SHORN  BY 

tiros  I  During  this  per:co.  characteristic  cloud 
patterns  accompany  certain  types  of  reather  systems, 
particularly  lor  PRESSURE  VORTICES,  AND  OFTEN 
OELINCATE,  RaTMER  RELL,  TME  LOCATION  OF  uET  STREAMS 
AND  TROPOPaUSES  (RHICH  arc  KNORN  to  be  ASSOCIATED 
RITM  CLEAR  AIR  TURBULENCE  OCCURRENCES!!  ABOUT  THESE 
REAT;iCR  SYSTEMS.  AS  A  CONSEOUENCE,  SATELLITE 
MHOTOGRAPhS  OF  LOR  PRESSURE  VORTICES  HAt  PROVIDE  A 
USEFUL  supplemental  TOOL  IN  ESTABLISHING  THE  AREAL 
OlSTRIBUTION  OF  CLEAR  AIR  TURBULENCE  RISK  CURING 
VARIOUS  STAGES  OF  CYCLONE  OEVELOPHCNT.  SCHEMATIC 
representations  of  the  TYPICAL  CLOUD  PATTERNS  DURING 

Three  stages  of  cyclone  development  are  presented. 

FOUR  CASE  histories  ARE  INCLUDED  AS  CHARACTERISTIC 
CKAMFLES.  (AUTmORi  (U) 
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(•ATMOSFHERIC  motion.  TURBULENCE).  TERRAIN.  JET 
streams  (METE0R0L06Y)  .  «IND.  FLUID  DYNAMIC  FROBLEMS. 
MEASUREMENT,  RADIOSONDES,  FLI6HT  FaTHS,  JET  FLANES, 
meteorological  charts  (U) 

THIS  investigation  OF  CLEAR-AiR  TURBULENCE  HAS 

several  farts.  The  first  section  reviebs  selected 

ASFECTS  OF  TURBULENCE.  AND  EMFHASIZES  THE  LARGE  SIZE 
AND  FERSISTENT  NATURE  OF  CERTAIN  AREAS  OF  MODERATE  OR 
SEVERE  TURBULENCE,  THE  NEXT  SECTION  IS  AN 
INVESTIGATION  OF  TURBULENCE  IN  FRONOUNCED  JET  STREAM 
FLO«  OVER  mountains,  IN  ORDER  TO  TEST  THE  UTILITY 
OF  standard  UFFER-AIR  data  IN  TURBULENCE  A'ULYSIS. 
VALUES  OF  RICmAROSON'S  NUMBER  AND  THE  TURBULENCE 
INDEX  RERE  DETERMINED  BY  ELECTRONIC  COMPUTER  IN  EIGHT 
LAYERS  BETRECN  900  AND  190  MB  AT  ALL  RARINSONDE 

stations  in  The  united  states  during  the  period 

I2-2<I  MARCH  IT*2,  THESE  VALUES  ARE  COMPARED  RITH 
turbulence  reports  made  by  PILOTS  OF  JET  AIRCRAFT  AND 
COLLECTED  BY  THE  CLEAR-AIR  TURBULENCE 
PROJECT,  Svi^ERAL  maps  ARE  PRESENTED  THAT 
illustrate  substantial  agreement  of  COMPUTED 
quantities  RlTH  THE  TURBULENCE  REPORTS,  STANDARD 
statistical  Tests  shor  that  both  the  ri  and  ti 
numbers  HAVE  definite  SKILL  IN  TURBULENCE  ANALTSIS. 

AND  that  COMBINED  USE  OF  THE  TRO  NUMBERS  IS  MORE 
ACCURATE  than  USE  OF  EITHER  ONE  SEPARATELY. 

SUGGESTIONS  AKE  GIVEN  FOR  FURTHER  IMFROVEMENT  OF 
CRITERIA  FOR  ANALYZING  TURBULENCE.  EXPERIMENTS  IN 
GRIDPOINT  ANALTSIS  OF  TURBULCNCr  AND  IN  OBJECTIVE 
TURBULENCE  FORECASTING  ARE  RECOMMENDED.  (AUTHOR) 

(  U  ) 
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supplementary  note: 

DESCRIPTORS;  « •ATMQSPHER  IC  TEMPERATURE,  TURBULENCE>, 

< •TURBULENCE ,  AVIATION  SAFETYi,  « • A LL -RE A T HE R 
aviation,  TURBULENCE),  (vREATHER  FORECASTING,  ALL- 
REATHER  AVIATION),  JET  STREAMS  I  METEOROLOGY )  ,  FLIGHT 
paths,  buffeting,  ATMOSPHERIC  SOUNDING,  AIRCRAFT, 
temperature  sensitive  ELEMENTS,  AIR  MASS  ANALYSIS, 
experimental  data,  TABLES  (U) 

identifiers:  clear-air  TURBULENCE  (U) 

THIS  PAPER  DISCUSSES  A  STUDY  THAT  RAS  UNDERTAKEN  TO 

investigate  the  technioue  of  using  in-flight 

TEMPERATURE  GRADIENTS  TO  FORECAST  IMPENDING  CLEAR-AIR 
TURBULENCE  (CAT)  AND  SOME  RECENT  STUDIES  CONCERNING 
the  relationship  BETREEN  jet  stream  NINOS  AND 
TURBULENCEo  RESULTS  OF  THE  STUDY  INDICATE  THAT  A 
HORIZONTAL  TEMPERATURE  GRADIENT  OBSERVEC  IN  FLIGHT  BY 
DIRECT  SENSING  METHODS  IS  NOT  A  CONCLUSIVE  INDICATOR 

OF  impending  turbulence,  horever,  an  improved 
inflight  indicator  of  cat  is  needed,  if  rinds 
obtained  from  raninsonoes  rere  to  be  computed  at 

2000-FT  intervals  (OR  LESS)  AT  THE  TIME  OF  THE 
ORIGINAL  REDUCTION  OF  DATA  BY  OPERATIONAL  UNITS, 

M»XIMUM  values  of  AV.  rind  speed  (CHANGE  OF  RINO 
OIRECTION/CHmNGE  of  HEIGHT)  COULD  EASILY  BE 
computed.  COOED,  AND  TRANSMITTED  AS  PART  OF  THE 
standard  UM»ER-AIR  CODE  TRANSMISSION  IN  THE  SAME 
AS  other  special  M-RAMETERS.  if  The  value  OF  AV. 

•INO  SPEED  (CHANGE  OF  RINO  DIRECTION/  CHANGE  OF 
HEIGHT)  over  2000-FT  LAYERS  COULD  BE  COMPUTED  AS 
DESCRIBED  BY  KRONFBaCH  (J.  APPL.  MCTCORGLOGY 
7:119-129  (1»ANI  AND  INCLUDED  IN  THE  PARAMETERS 
analyzed  by  the  national  METEOROLOGICAL  CENTER. 
SuITLANO.  MaRYLANO,  the  rriters  feel  that  a 
substantial  improvement  could  be  made  to  CAT 

FORECASTS  USING  RARInSONOE  DATA. 
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descriptors:  < •meteorological  instruments. 

PROBES ( electromagnet IC ) ) .  (•RADIOSONDES. 

TESTS).  (•CLOUDS.  PROBES ( ELECTROMAGNET  I C  ))  • 
electrostatics,  oipole  antennas,  atmospheric 
electricity,  electrometers,  transducers. 

CIRCUITS,  atmospheric  MOTION,  ELECTRIC  FIELDS, 
meteorological  BALLOONS  iU) 

identifiers:  clouo  detectors  (U) 

AN  ELECTROSTATIC  SENSOR  FOR  USE  ON  WEATHER 
RADIOSONDE  HAS  BEEN  DESIGNED  TO  DETECT  BOUNDARIES  OF 
STRATIFIED  CLOUDS.  A  VERTICAL  DIPOLE  ANTENNA 
SENSES  THE  DISPLACEMENT  CURRENT  DUE  TO  THE  VERTICAL 
VELOCITY  OF  THE  BALLOON  AND  THE  CHANGE  OF  THE 
ATMOSPHERIC  ELECTRIC  FIELD  AT  CLDUD  BOUNDARIES. 

THE  ELECTRONIC  CIRCUITRY  CONSISTS  OF  A  SOLID-STATE 
ELECTROMETER  WITH  10  TO  THE  lOTH  POfEROHM  INPUT 

resistance  acting  as  a  voltage  resistance  TRAMSDUCER. 

THE  CIRCUIT  IS  SIMPLE  AND  INEXPENSIVE!  IT  CONTAINS 
NO  BATTERIES  OR  COMPONENTS  WITH  LIMITED  SHELF  LIFE. 

A  MANNED  HOT-AiR  BALLOON  WAS  EMPLOYED  SEVERAL  TIMES 
TO  CORRELATE  VISUAL  A' 3  ELECTRICAL  OBSERVATIONS. 
TURBULENCE  IN  CLEAR  AIR  PRODUCES  ELECTRIC  FIELD 
FLUCTUATIONS.  WHICH,  TO  A  MINOR  DEGREE.  AFFECT  THE 
RECORDINGS.  OF  CONCERN  ALSO  WERE  UNDULATION 
MOVEMENTS  OF  NEOPRENE  BALLOONS  WITH  SHORT  LEADER 
LINES.  FLIGHT  RESULTS  SHOW  GOOD  AGREEMENT  WITH 
VISUAL  observations  AND  WEATHER  BUREAU  REPORTS. 

(AUTHOR)  lU) 
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DOC  KCPOKT  BIBLIOGRAPHY  SCARCH  CONTROL  NO*  /J09f2 

A0-A29  909  R/| 

STANFORD  RESEARCH  INST  HCNLO  PARK  CALiF 
CORRELATION  BETREEN  CLEAR-AiR  TURBULENCE  AND  AIRCRAFT 
ELECTRICAL  ACTIVITY.  (Ul 

DESCRIPTIVE  note;  FINAL  REFT*.  OCT  69-AU6  AS* 

OCT  A9  7AP  NANEVICZtJOSEPH  E.  I 

VANCE, EORARD  F.  I SEREBREN Y . S I  ONE Y  H.  I 
CONTRACT:  AF I9(«2a)o990B 

PROJ:  4020  ,SRI-<«490 

task:  402009 

HONITOr:  AFCRL  ,  49>4IS 

UNCLASSIFIED  REPORT 

supplementary  note: 

OES.RIPTORS:  (•CLEAR  AIR  TURBULENCE,  ELECTRICAL 

PROPERTIES),  (•AIRCRAFT,  STATIC  ELECTRICITY), 

(•STATIC  electricity,  AIRCRAFT).  STATIC 
DISCHARGERS,  ELECTRIC  DISCHARGES,  ELECTRICAL 
CORONA,  METEOROLOGICAL  PARAMETERS,  FLIGHT  PaThS, 
CORRELATION  TECHNIQUES  «U) 

the  RESULTS  OF  A  COOPERATIVE  EFFORT  BY  SYANFCRO 
RESEARCH  INSTITUTE,  UNITED  AIR  LINES,  AND 
AIR  FORCE  CAMBRIDGE  RESEARCH  LABORATORIES 

TO  determine  the  correlation  betrlen  regions  of 

CLEAR-AIR  TURBULENCE  (CaT)  AND  AIRCRAFT  ELECTRICAL 
ACTIVITY  ARE  OESCRIBEO.  CORONA  DISCHARGES  FROM 
PRECIPITATION  STATIC  DISCHARGERS  ON  OC-9  AIRCRAFT 
RERE  MONITORED  AND  CORRELATED  RITH  CAT  ENCOUNTERS. 

A  SIGNIFICANT  CORRELATION  RAS  FOUND  TO  E»I5T 
BETREEN  CAT  ENCOUNTERS  AND  PERIODS  OF  ELECTRICAL 
DISCHARGE,  IT  IS  SUGGESTED  THAT  THESE  ELECTRICAL 
DISCHARGES  MAY  BE  CAUSED  BY  ELECTRIC  FIELDS  IN  THE 
REGION  or  CLEAR-AIR  TURBULENCE,  PARTICULATE  MATTER  IN 

the  region  that  charges  The  aircraft,  or  a 

COMBINATION  CF  BOTH.  A  METEOROLOGICAL  ANALYSIS  RAS 

made  of  the  regions  RMCRE  turbulence  associated  RITH 
electrical  activity  ras  observed,  this  analysis 

INDICATED  THAT  THE  CAT  INCIDENTS  RERE  ASSOCIATED 

RITH  jet  streams.  (AUTHOR)  lU) 
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UNCLASSiriCD 


OOC  ffCPOKT  ■lILlOeilA^HV  SCAKCH  CONTROL  NO.  /J0992 

AO'AIO  9iA  '«/2  IT/T 

ANCRICAN  NCTCOROLOSiCAL  SOCtCTT  tOSTON  NASS 
PASSIVe-RCrLKCrOR  CXPCRINCNTS  IN  RADAR  NCASURCMCNT  OF 
THE  rURSULENCe  OF  THE  CLEAR  SKT.  (U) 

OCSCRIFTIWE  note:  RESEARCH  TRANSLATION, 

JAN  «A  l*F  SHIRNOVA.S.  A.  I 

REPT.  NO.  T-R-917. 
contract:  AF  I9IA3R)-Stt0. 

NONITOR:  TT  .  AA-A0IS9 

UNCLASSIFIED  REPORT 

supplenentart  note:  CPYTT  raoiolokatsionnoso 

IZHERCNirA  TURBULENTNOSTI  IASN060  NCSA  S 
POHOSHCHIU  PaSSIVNYKH  OTRAZHATELE I .  TAANS.  OF 
TSENTRALHAYA  AER0L06ICHE3KAYA  OBSE R Y A T OR  I Y A .  TRUDY 
(USSt  NS7  P72«A  i««N. 

OESCRtPTORS:  (•CLEAR  AIR  TURBULENCE,  •RAO. R 

SCANNINCI,  ( •HCTEOROLOtf  ICAL  RADAR,  CLEAR  A|R 
TURBULENCEJ,  ATMOSPHERIC  HCTION,  RaOAR  REFLFfTORS, 

RADAR  TRA.Cf'INS,  RaCAR  tCHO  AREAS,  CORRELATION 
TSCHNIOUCS,  PASSIVE,  USSR  (U) 

SO  (E  RESULTS  OF  RAOAR  I N VEST  I 6A T I  ON  OF  THE 

ATMOSPHERIC  Turbulence  of  the  clear  sky  are  presented 

AND  COMPARED  RITH  DATA  FROM  AIRCRAFT  OBSERVATIONS. 
(AUTHOR)  (U) 
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DOC  KCPOKT  BltLIOCRA^HT  SCAttCN  CONTROL  NO.  /J09B2 

A0-A91  RAT  R/2  17/R 

ANCRICAN  NCTCOROLOBICAL  SOCfCTT  BOSTON  MASS 
JOINT  RADAR  ANO  ACROLOCtCAL  OBSCRVATIONS  IN  THE  LORCR 
1.9  KM  OF  THE  ATMOSFHCRC.  (U> 

OCSCRIFTIVE  NOTC:  RCSCARCM  TRANSLATJON, 

MAR  44  24P  BRVLCV.6.  B.  i V AS  I LCNCNKO ,  I  .  V. 

(SCL I TSKAYA  ,  V.  I.  ircOOROV.A.  A.  I 
RENT.  NO.  r-R-92). 
contract:  AF  |«<42«I-9BBQ. 
monitor:  TT  ,  44-41199 

UNCLASSIFICC  RCFORT 

SUMFLEMCNTARY  NOTE;  SOVMESTNE  R AO  1 OL OK  A T S  I  ONNE  I 
AEROLOdl CMESK  IE  NASLIUOENIYA  V  NIZHNEM  l.f-KM  SLOE 
ATMOSFERYi  TRANS.  OF  6LAVNAYA  BE  OF  I Z I C ME SR  A T A 
OBSERW A^CR I Y A  I  LENINBRAO.  TRUOT  lUSSRi  N!7>  974-90 

1949. 

OESCRIFTORS:  ( •ME TEOROL I  6  I C AL  RAOaR,  aR  Alt 

TURiULCNCEi.  (•CLEAR  AIR  TURBULENCE.  RAOaR  ECHO 
AREARS).  (aRADAR  SCANNINft,  CLEAR  AIR  TURBULENCE  I  , 
(•ATMOSPHERIC  SCUNniNO,  METECROLOfilCAL  RADAR*, 
METEOROLOBICAL  PARAMETERS,  ELECTRONIC  REC0R01N6 
SYSTEMS,  METEOROLOSICAL  INSTRUMENTS.  METC0ROLO6Y, 

USSR  { 0  > 

THE  RESULTS  OF  JOINT  RADAR  ANO  AEROLOwICAL 
OBSERVATIONS  IN  THE  LORER  1.9  KM  OF  ME  ATMOSPHERE 
ARE  OISCUSSEO,  AND  A  CONNECTION  IS  INDICATED  BET9EEN 
RAOAR  ECHOES  FROM  A  CLEAR  SKY  ANO  CONVECTIVE  AND 
TURBULEfiT  MOTIONS  IN  THE  ATMOSPHERE.  (AUTHOR) 

(  U  ) 
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DOC  REFO^T  91BL10GRARHY  SEARCH  CONTROL  NO,  /JOJR 
A0-A92  827  «(/l 

DEPARTMENT  OP  THE  AIR  FORCE  RASHINGTON  D  C 
CLEAR  AIR  turbulence  MEETING,  IS,  20  AUGUST 

ISARt 

AM  8>:P 

unclassified  report 

SUPPLEMENTARY  NOTES 

descriptors;  <«CLEAR  air  TURBULENCEi  symposia^! 
meteorological  parameters,  determination, 

MANAGEMENT  PLANNING,  HEATHER  FORECASTING,  RiNp, 
AIRCRAFT,  hazards 


THE  PURPOSE  OF  MEETING  IS  (A)  TO  HAVE  A  FREE 
AND  COMPLETE  EXCHANGE  OF  INFORMATION  AMONG  ALL 
AGENCIES  INVOLVED  IN  RESEARCH  AND  STUDY  IN  THE 
FORECASTING  AnO  DETECTION  OF  CLEAR  AIR 
TURBULENCE.  <8»  TO  REVIER  CURRENT  AND  PLANNED 
PROGRAMS  TO  DETERMINE  IF  THERE  IS  SUFFICIENT  EFFORT 
IN  EACH  area*  <C>  TO  DETERMINE  AREAS  WHERE 
EFFORTS  SHOULD  BE  BETTER  COORDINATED  AND/OR 
CONSOLIDATED.  THERE  IS  NOT  AT  THIS  TIME  A  FULLY 
PROVEN  'indicator'  OF  CAT.  MOST  OF  THE  EFFORTS 
OESCKIBED  ARE  DIRECTED  AT  DETERMINING  IF  A  GIVEN 
PARAMETER  CAN  PROVIDE  SUCH  INDICATION. 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /J09f2 

AD-42H  886  17/9  20/8  •*/2 

SPACE  AND  INFORMATION  SYSTEMS  DIV  NORTH  AMERICAN  AVIATION 
INC  DOWNEY  CALIF 

0ESI6N  STUDY  OF  LASER  RADAR  FOR  DETCOTION  OF  CLEAR 
AIR  TURBULENCE.  <U) 

DESCRIPTIVE  note:  FINAL  REFT.  1  APR  65-15  APR  66. 

JUN  66  I70P  BREECE.  R*  Ct  IFRIED.O*  L.  I 

MUNICK.R.  J.  I 
REPT.  NO.  SID-66-R50. 
contract:  AF  1S(628)-5125. 

PROJ:  AF-6020,AF-6670 

task:  602007,667007 

monitor:  AFCRL  66-J5N 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE! 

descriptors:  (•CLEA'  air  turbulence,  radar 

SCANNING),  (•DOPPLER  RADAR,  •LASERS >  • 

(•meteorological  RADAR.  LASERS’/,  AEROSOLS, 

LIGHT,  BACKSCATTERING.  DEMODULATORS, 

PHOTOTUBES,  AIRCRAFT  EQUIPMENT  lU) 

THE  OBJECTIVE  OF  THE  RESEARCH  WAS  TO  PERFORM  A 
DESIGN  STUDY  AND  FEASIBILITY  DENDNSTRAT I  ON  OF  A 
DOPPLER  LASER  RAOAR  SYSTEM  FOR  USE  IN  DETECTION  OF 
CLEAR  AIR  TURBULENCE.  BOTH  CW  AND  PULSED  RADAR 
TECHNIQUES  WERE  INVESTIGATED  TO  DETERMINE 
APPLICABILITY  TO  ANALYSIS  OF  LASER  LIGHT 
BACKSCATTEREO  FROM  ATMOSPHERIC  MOLECULES  AND  AEROSOL 
PARTICLES  IN  ORDER  TO  MEASURE  MACROSCOPIC  MOTION  OF 
THE  AIR.  IT  WAS  DESIRED  TO  DETECT  WIND  GUSTS  IN 
EXCESS  OF  25  FEET  PER  SECOND  WHILE  OPERATING  IN  A  JET 
AIRCRAFT  AT  AN  ALTITUDE  OF  APPROXIMATELY  70,000  FEET. 

THE  PROGRAM  INCLUDED  ANALYSIS  OF  DESIGN 
requirements',  ANALYSIS  OF  LIGHT  SCATTERING  BY  THE 
ATMOSPHERE,  A  DESIGN  TRADE-OFF  STUDY,  AND  AN 
EXPERIMENTAL  DEMONSTRATION.  IT  WAS  CONCLUDED  THAT, 

IF  PARTICULATE  MATTER  EXISTS  AT  FLIGHT  ALTITUDES  IN 
SUFFICIENT  CONCENTRATION  AND  IF  ADVANCES  IN  THE  LASER 
STATE  Of  THE  ART  PERMIT  FABRICATION  OF  A  LASER  WITH 
THE  REQUIRED  PERFORMANCE,  A  SYSTEM  WITH  A  RANGE  OF  UP 
TO  50  NAUTICAL  MILES  IS  FEASIBLE.  THE  ANALYSIS 
SHOWED  that  THE  SYSTEM  MUST  DEPEND  ON  SCATTERING  FROM 
AEROSOL  PARTICLES  AND  THAT  A  PULSED  SYSTEM  HAS 
SIGNIFICANT  ADVANTAGES  OVER  A  CW  SYSTEM.  A 
SYSTEM  CONCEPT  IS  DESCRIBED  WHICH  EMPLOYS  DETECTION 
OF  BEAT  FREQUENCIES  IN  THE  OUTPUT  CURRENT  OF  A 
PHOTODETECTOR  RESULTING  FROM  PHOTO-MIXING  OF  THE 
BACKSCATTERED  LIGHT  FROM  TWO  LASER  PULSES 
ILLUMINATING  SEPARATED  VOLUMES  OF  AIR*  AN  (U> 
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OOC  REPORT  aiSLIOGRAPHY  SEARCH  CONTROL  NO.  /J09f2 


A0-A2f  030  17/9  9/2 

HICHIGAN  UNIV  ANN  ARBOR 
AIRBORNE  investigations  OP  CLEAR  A 
OPT’CAL  RADAR. 

descriptive  note:  progress  rept.* 

DEC  i9  17SP  PRANKEN,  P. 

RANK.D.  H.  i 

contract:  N0NR-i22«(9l  )  • 


1/2 

IR  TURBULENCE  WITH 

(U) 

A.  IJENNEY.J.  A.  t 


UNCLASSIPIED  REPORT 


SUPPLEHENTARY  NOTE: 

descriptors:  (aCLEAR  AIR  TURBULENCE.  RADAR 

SCANNINCI.  (•OPOAR,  •NETEOROLOGICAL  RADAR). 

(•ALL-WEATHER  AVIATION.  CLEAR  AIR  TURBULENCE) 

AIRBORNE.  PLIOHT  INSTRUNENTS.  LASERS.  RADAR 

EGUIPHENT.  radar  ECHO  AREAS*  AEROSOLS. 

atmospheric  MOTION.  PLIGHT  TESTING,  AVIATION 

SAPETY  (U) 

THE  PROGRAM  WaS  INITIATED  TO  EXPLORE  THE 

possibility  That  characteristic  optical  radar  echoes 

MIGHT  ACTUALLY  BE  CORRELATED  WITH  CLEAR  AIR 

turbulence*  a  light  twin  engine  airplane  was 

EQUIPPED  WITH  A  LASER  RADAR  AND  ANCILLARY  EQUIPMENT 

POR  monitoring  acceleration,  temperature  variations. 

AND  RELEVANT  METE0RL06 I C AL  DATA.  THE  DESIGN  OP 
THIS  equipment  anD  THE  DEVELOPMENT  OP  THE  FLIGHT 
programs  was  predicated  on  theoretical  CONSIDERATIONS 
OP  OPTICAL  scattering  PROM  PARTICULATE  MATTER. 

(AUTHOR)  (U) 
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DOC  NEFOItT  tllLIOSNAFHV  SCAIICH  CONTROL  NO.  /J0S*2 

A0-i39  J17  t/l  I7/» 

AIR  FORCE  CAHBRIOOE  RESEARCH  LABS  L  6  HANSCOM  FIELD 
HASS 

mult iravelenqth  backscatter  from  the  clear 

ATHOSRHERE.  (UI 

OESCRIFTIVE  NOTE;  ENV I RONHENTAL  RESEARCH  FAFERS. 

DEC  iF  20F  HARDT.  KENNETH  R.  I 

ATLAS. DAVID  t CLOVER . KENNE TH  M.  I 
REHT.  no.  AFCRL-ERF-lf 1 .AFCRL-4A-20B 
FROJ:  AF*4A72i 

task:  AA7209, 

UNCLASSIFIED  REFORT 

availability;  fublished  in  journal  of  ceofhtsical 

RESEARCH  V71  N«  F1927-92  HAR  19  |94*. 
sufflekentary  note:  revision  of  HANUSCRIFT  SUBHITTEO  14 
OCT  49. 

OESCRIFTORS:  (aCLEAR  AIR  TURBULENCE.  •RADAR  ECHO 

AREAS).  ( •HETEOROLOSICAL  RAOAR.  CLEAR  AIR 
TURBULENCE).  RAOAR  SCANNING.  NETC0R0L06 1 C AL 

faraheters.  insects,  sfectruh  sisnatures.  radar 
reflections.  BACKSCATTERINC  «U) 

SIHULTANEOUS  ekferihemts  have  been  conducted  ritm 
ultrasensitive  radars  at  9.2-.  10.7-,,  AND  7|.9-CH 
•AVELCNCTMS  TO  OBSERVE  *ANSEL’  ECHOES  FROH  AFFARENTLY 
CLEAR  AIR  AND  TO  OlACNOSE  THE  5CATTERIN6  HCCHANISH. 

TRO  TYFES  or  ECHO  LAYERS  HAVE  BEEN  FOUND.  TYFE  I 
ECHO  LAYERS  AFFEAR  INCOHERENT  AT  L0N6  RANCES  OR  RITM 
RIDE  BEAHS  BUT  ARE  SEEN  TO  BE  CONFOSEO  OF  DISCRETE 
COHERENT  ECHOES  RHEN  VIERED  RITH  MittH  RESOLUTION. 

THE  CROSS  SECTIONS  OF  THE  DISCRETE  TaRCEIS  VARY 
ROUSHLY  BCTREEN  the  inverse  FIRST  AND  SECOND  FORER  OF 
RAVELENCTh  BETREEN  J  and  ID  CH  AND  BETREEN  THE 
INVERSE  THIRD  AND  FOURTH  FORER  BETREEN  10  AND  T|  CH. 
BOTH  THE  HA6NITU0F  OF  TmC  CROSS  SECTIONS  AND  THE 
RAVCLSNOTm  OEFENOENCE  are  CONSISTENT  RITH  THE 
MYFOTHESIS  that  TmC  TaRCCTS  ARE  LAR«E  INSECTS. 

TYFE  II  echo  LAYERS  ARC  COFOSED  OF  INCOHERENT 
ECHOES  AT  all  RAN4C5,  SmOR  LITTLE  OR  NO  RAVELFNSTh 
OCFENOfNCC,  ANO  ARE  4CNERALCY  UNDETECTABLE  AT  J  CH. 
this  type  of  layer  is  attributed  TO  REFRACTIVE 
INOEI  FLUCTUATIONS  RHICH  ARE  HAXIHfTE''  ME  AR  STABLE 
LA YERS-LATERS  OF  HaIIHUH  SRAOIENT  IN  R E F R A C T  I  V  I  T Y  . 

TmEH  reflectivities  are  consistent  RITH  HEAN- 
SOUARE  fluctuations  IN  REFRaCTIVITT  HEASUREO  OIRICTlt 
IN  SIHILAR  LAYERS  AND  RiTh  THAT  DEDUCED  FROH  FORRARO- 
SCATTCRHCASURCHCnTS.  'AUTHOR)  <U) 
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DOC  REFORT  S18LI0«RAFNV  SEARCH  CONTROL  NO.  /J0t92 

AO'AIA  090  9/\  R/2  20/9 

HONEYRELL  INC  ST  RAUL  NINN  SrSTEN<$  AND  RESEARCH  OlV 
STUDY  OF  LOR  FREQUENCY  ELECTRICAL  CHARACTERISTICS  OF 
CLEAR  AIR  turbulence  AND  STORH  FRONT  CENTERS.  (U) 

OESCRIFTIVE  note;  FINAL  REFT..  l9  MAR-19  5EF  Af. 

FEB  44  120F  TENBROEK  ,  HENRY  R.  1 

SEASHORE .Charles  r.  t 
reft.  NO.  120l|-FR-t* 
contract:  AF  i9l42B)-9040. 

FROJ:  AF-4020« 

task:  402009. 

monitor:  afcrl  44-2S0 

UNCLASSIFIED  REFORT 

SUFflehentary  note: 

OESCRIFTORS:  (•CLEAR  AIR  TURBULENCE. 

•  ELECTROSTATIC  FIELDS).  ( •ATHOSFHER  I  C  ELECTRICITY. 
clear  air  turbulence* •  ATHOSFhERIC  S0UN0IN6, 

FROBES  (ELECTROHAQNETIC* .  STORHS.  CUMULUS 

CLOUDS,  lor  frequency.  ELECTRICAL  FROFERTIES  <U) 

This  REFORT  Covers  rcrk  lone  in  investibatinq  the 

LOR  FREQUCNC'f  ELECTROSTATIC  FIELD  CHARACTERISTICS  OF 
CLEAR  AIR  turbulence  AND  STORM  FRONT  REQIOnS.  THE 

qeneral  theory  oescRIbinq  the  field  sensins  antennas 

IS  FRESENTEO  IN  addition  TO  THE  FNACTICAL  A5FECT5  OF 
THOSE  ANTENNAS  ACTUALLY  UTILIZED  IN  THE  FRCGRAM. 

the  electronic  instrumentation  used  in  data 

QATHERINQ  FLlQHTS  AND  SUBSEQUENT  OATa  REDUCTION  IS 
OESCRIBCOI  and  The  OATA  FROM  ONE  RIOSElInE  TuRBULENCC 
encounter  and  Three  STORM  FRONT  YtlfiMTS  IS  ANALYZED 
RITH  RESFECT  TO  FREQUENCY  CONTENT  IN  OECAOE 

banorioths  from  o.i  TO  10.000  CMS.  results  from  the 

TURBULENCE  FLIGHT  REVEAL  SIBNALS  OUC  TO  THE 
turbulence  RHICH  differ  FROM  FRE-  ANJ  MO S T - E nC OU N Y e R 
NORMS  AND  MRCSEnT  the  FOSSIBILITY  OF  ANTICIMaTINS  THE 
ENCOUNTER.  (AUTHOR)  (U) 
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ODC  REPORT  BIBLI06RAPHT  SEARCH  CONTROL  NO.  /J09f3 

AO-A?4  >2»  ‘♦/I  IT/R  IT/B 

HOnEYRELL  INC  ROSEVILLE  MINN  STSTEHS  AND  RESEARCH 
CENTER 

STUDY  OF  TECHNIQUES  FOR  DETECTION  AND  MEASUREMENT  OF 
CLEAR  AIR  TURBULENCE.  <U) 

DESCRIPTIVE  NOTE:  FINAL  REPT.,  1»  NOV  42-TO  OCT  4R. 

JAN  44  IA9P  ZIRKLE  jR .  RAYMOND  E.  I 

REPT.  NO.  IfSO-FRI, 

CONTRACT:  AF  | T I  438  I -2274  • 

PROJ:  AF-4470i 

task:  447007, 

monitor:  afcrl  44-11? 

UNCLASSIF  lEf^  REPORT 

supplementary  note: 

descriptors:  (•clear  air  turbulence,  radar 

TRACKINQl,  (•OPDAR,  • ME T £ 00R0L06 I C A L  RADAR), 
atmospheric  motion,  optical  TRACRIN6,  LASERS, 

BACRSC ATTER IN6 ,  DOPPLER  EFTECT.  CORRELATION 

TECHNIQUES  (U) 

TRO  QENERAL  RATS  !N  RHICM  LASER  OPTICAL  RADAR 

(OptaR)  mkjht  be  useful  for  clear  air  Turbulence 

detection  RERE  EXAMINEO.  The  FIRST  METHOD  INVOLVES 
SRECTRal  analysis  of  OOPPLER-SMIFTEO  liqmt, 

SAC^SC ATTEREO  BY  "OVINQ  PARTICLES,  To  PRCVIDE 
MEASURES  OF  average  AND  6U5T  SPECTRUM  VELOCITY 
COMPONENTS,  the  SECOND  METHOD  INVOLVES  THE  MAPPING 

OF  Particle  forma'^ions  arrayed  in  the  atmosphere  by 

CORRELATES  OF  ROUGH  FLYING  CONDIYIONS  SUCH  AS  RIND 
SMEAR,  the  jet  stream,  mountain  RAVES,  ETC. 

calculations  Shop  that  the  particulate  matter  OF 
The  troposphere  RHICH  dominates  optical  BACKSCATTER 
IS  dynamically  suitable  FOR  the  mapping  of  RIND 
MOTIONS  consistent  RITm  ANTICIPATED  REQUIREMENTS  OF 
CAT  detection.  EIPERIMEnTS  bt  other  groups  have 
Shorn  TMAY  laser  OOPPlER  methods  can  measure  particle 
velocities  in  the  laboratory,  experimental 
EXTENSIONS  OF  THESE  TECHNIQUES  RILL  RE  NEEDED  TO 
APPLY  THE  CONCEPT  TO  AIRCRAFT.  AN  EXPERIMENTAL 
PROGRAM  ilTH  PuLSfO  RUBY  LASER  0PTAR5  RA5  CONDUCTED. 
particle  arrays  RERE  OCTECTCO  IN  BOTH  LABORATORY 
AND  FIELD  environments,  BUT  NO  EVIDENCE  RAS  OBTAINED 
INDICATING  A  correlation  RITH  TURBULENT  CONDITIONS. 
laboratory  T'jrbulencc-gcneratcd  refractive  index 
CHANGES  RERE  MuCM  HIGHER  TH*n  TmOSC  SNCOUNTEREO  IN 
TmE  atmosphere,  field  tests  AT  ROllINSVILLI. 

COLORADO  RERE  INCONCLUSIVE  DuE  TO  POOR  REAThER 
conditions,  many  C^OuD  returns  RERE  OBTAINED,  iuT 
’■met  RERE  not  RELATCC  to  mountain  RAvfS  OR  (Li 

UNCL X^S I F I  ED 


/  jO  742 


UNCLASSinCO 


OOC  RCPOKT  tllLIOfiKAPHT  SKAACH  CONTROL  NO.  /J0392 

A0<4R0  979  9/3  t/7 

ROYAL  aircraft  CST AIL  I SNNCNT  FARNS0R0U6H  (CNfiLANO) 

PROJECT  topcat:  summary  of  mctcoroloiical 

OiSCRVATIONS  AND  AIRCRAFT  MEASUREMENTS  DURING  ROUTINE 
FLIIHTS  IN  THE  AUSTRALIAN  JET  STREAM.  (U) 

DESCRIPTIVE  note:  TECHNICAL  REPT.  , 

APR  *«  109P  RELLS.E.  «.  I 

RCPT.  no.  rR-A4t22. 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE*. 

descriptors:  (•jet  STREAMSiMETEOROLOCY »  , 

METEOROLOdCAL  PARAMETERS).  (•CLEAR  AIR  TURBULENCE. 
•AUSTRALIA).  FtlfiHT  PATHS.  RIND.  ATMOSPHERIC 
rCMPE);ATURE .  METEOROLOSICAL  INSTRUMENTS.  6REAT 
BRITAIN 

identifiers;  topcat  PROJECT 

A  NUMBER  OF  FlIBmTS  BERE  MADE  OVER  SET  TRACKS  AND 
HEIBHTS  TO  measure  C'-EAR  AIR  TURBULENCE  IN  THE 
VICINITY  OF  The  flinders  RANIES  in  SOUTH 
AUSTRALIA,  details  Of  THE  METEOROLOSICAL 
OBSERVATIONS  AND  FLISH?  PaTmS.  AND  MEASUREMENTS  OF 
•INO.  TEMPERATURE  AND  TURBULENCE  OBTAINED  FROM  THE 
AIRCRAFT  instrumentation  aRF  PRESENTED.  RIND  AND 
TEMPERATURE  SraOIENTS  RERE  DERIVED  FOR  CROSS  SECTIONS 
ON  THE  JPRINO  ANO  OORNRINO  SIDES  OF  THE  RANSES  AND 
A  comparison  made  of  THE  INTENSITY  OF  TURBULENCE 
BCTREEN  THE  TfO  SIDES.  (AUTHOR)  (U) 


(  U  ) 
(  U  ) 


UNCLASS  I  F  I  ED 


/ JO JR3 


UNCLASSir ICD 


OOC  KCPOKT  BIBLIOfiHA^HY  SEARCH  CONTROL  NO.  /JOSf2 

AO-A**!  T23  »/l 

AIR  FORCE  systems  COHMANO  "ASMINCTON  0  C 
RROCEEDINCS  OF  THE  ANNUAL  A|R  FORCE  SCIENCE  AND 
EN6INEERENG  SYHFOSIUH  (|2TH).  27-2B-2T  SEFTCMBCR 
ITA*.  ARNOLD  EnGINEERINQ  DEVELOFHENT  CENTER.  ARNOLD 
AIR  FORCE  STATION.  TENNCSSEC.  VOLUME  III. 
UNCLASSIFIED.  UNCONTROLLED  DISTRIBUTION  VOLUME  OF 
UNFRESENTEO  FAFERS. 

SEF  AA  91«F 

UNCLASSIFIED  REFORT 

SUFFLEMENTARY  note:  see  also  AD-AN1  t2l,  AO-ARI 

T22. 

OESCRIPTORS:  (•SYRFOSIA,  •AIR  FORCE  RESEARCH). 

SCIENTIFIC  RESEARCH.  ENGINEERING.  MAGNETS. 

telemeter  systems,  attitude  control  systems, 
altimeters,  sface  biology,  clear  air 
turbulence 

contents:  oftimum  magnets  for  hho 

GENERATORS!  AUTOMATION  IN  ThE  NCR  EASTERN 

test  range  central  telemetry  station 

(TCL-IV»I  CONTROL  LOGIC  FOR  ATTITUDE 
CONTROL  OF  A  SFACE  VEHICLE!  USAF  IMFROVEO 
altimetry  SYSTEMS!  THUNDERSTORM  LIGHTNING! 
BIOASTRONAUTICS  LABORATORY  RESEARCH  TOOL! 

GEMINI  LAUNCH  VEHICLE  FILOT  SAFETY 

rrogram!  simulation  of  lor  altitude  CIFAR 
AIR  TURBULENCE  FO*  AUTOMATIC  FLIGHT  CONTROL 
DESIGN!  EVALUATION  OF  THE  AC C Eu E R OC A RD I 06R A F H 
AS  AN  INSTRUMENT  roR  MEASUREMENT  OF 

Physiological  farametersi  electromagnetic 
fulsc  (EmF)  generation  and  measurement. 


I  U  ) 


(  U  I 


(  U  ) 
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/  JOJf2 


UNCLASSir  ICO 


OOC  NCI^ORT  ftlLIOeilA^HY  SCAKCH  CONTROL  NO«  /JQ’fS 

A0*«R9  fRR  1/2  1/2 

EASTERN  AIR  LINES  INC  HIaNI  fLA  NETEOROLOftY  OCR^ 

FLISHT  observations  Of  ATMOSfHCRiC  TURBULENCE.  lUl 

DESCRIRTIVE  NOTE'.  FINAL  REFT.. 

JUN  4*  SNF  KAOLEC.FAUL  *•  > 

CONTRACT!  F  A-44-t  A- I 
NONITOR:  FAA-RO  44-72 

UNCLASSIFIED  REPORT 


OESCRIFTORS:  < • ATMOSPHCR I C  MOTION,  •AVIATION 

SAFETY!,  scintillation  COUNTERS,  VORTICES, 

AIRBORNE,  VISUAL  INSRCCTION,  HCTEOROL06T, 

NETEOROLOfilCAL  RARANETCRS  <U) 

REC06NIZIN6  InRCNOINO  FLIOHT  CONDITIONS  FROM  THE 
OBSERVATION  OF  SKY  CONDITIONS  AND  COCKPIT  INSTRUMENTS 
CAN  ASSIST  flight  CRCIS  IN  DETERMINING  THE 
APPROPRIATE  COURSE  OF  ACTION  TO  INSURE  A  SAFE  AND 
comfortable  ^LUmT,  a  summary  OF  OBSERVATIONS  IS 
PROVIOEO  FROM  THE  ANALYSIS  OF  OATa  COLLECTED  ON  »4J 
FLIBMTS  by  a  research  MFTEOROLOOIST  RI9IN6  IN  ThC 
COCKPIT  OF  AIRLINE  ANQ  MILITARY  JCT  AIRCRAFT. 

FLIGHT  CONDITIONS  IN  CLEAR  SKIES  HAY  OFTEN  BE 
ANTICIPATED  BhEN  RELATED  TO  CERTAIN  TROPOPAUSE  AND 
JET  STREAM  configurations.  THREE  CLOUD  PATTERN 
MODELS  ARC  described  THAT  ASSOCIATE  CIRRUS  FORMED  BY 
JET  STREAMS  RITM  AREAS  OF  OCCURRENCE  OF  SIGNIFICANT 
TURBULENCE.  A  REFINEMENT  IN  THE  THEORY  THAT 
atmospheric  temperature  changes  may  indicate  CLEAR 
AIR  TURBULENCE  INDICATES  THAT  A  RATE  OF  TEMPERATURE 
change  of  l.OC  PER  MINUTE  RITM  A  TOTaL  CHANGE  OF 
2.0C  IS  the  MOST  EFFECTIVE  COMBINATION  FOR 
detecting  impending  significant  Turbulence.  «.lear 
AIR  VORTICES  that  FORM  BELOR  THE  BASE  OF  SEVERE 
THUNDERSTORMS  MAY  PRODUCE  TURBULENCE  CAPABLE  OF 
upsetting  nulti-enginc  jit  aircraft,  the  FCRMAT-ON 
OF  TNESE  VORTICES  OCCURS  IN  THE  PR E C I P 1 T A T I  ) N - F R E I 
ARIA  OF  the  Thunderstorm,  an  airborne  po?taile 
scintillometer  RaS  flight  TESTFO  to  CETERMInl  The 
feasibility  of  oitecting  clear  air  Turbulence  bt 
MEANS  OF  aircraft  OPTICAL  OBSERVATIONS.  THE 
ERUIPHCNT  ANO  observational  PROCEDURES  USED  IN 
COLLECTING  DATA  FOR  ANALYSIS  ARE  ALSO  DIS^RIBEO. 

( AU  T  NOR  »  (  U  » 


UNCL*i5IF lED 


/ joj»a 
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UNCLASSIFIED 


DDC  NCFONT  BIBLIOCNAFHY  SCANCH  CONTBOL  NO.  /J0I92 

AO-AHB  AID  •♦/I  •*/2 

NCAThCB  bureau  silver  SFRIN8  NO  TECHNIOUES  DEVELONNENT 
LAB 

ANALYSIS  OF  CLEAR  AIR  TURBULENCE  DURIN6  SELECTED  9- 
DAY  DATA  PERIODS.  (U» 

DESCRIPTIVE  note:  FINAL  REPT.  , 

DEC  AA  77P  COLSON. OEVER  I 

PROJ:  FAA-I 90-929-09A 

monitor:  faa  ro-aa^tv 

UNCLASSIFIEO  REPORT 


descriptors:  (aCLEAR  AIR  TURBULENCE. 

PROBABILITY).  DISTRIBUTION.  BEATHER 
forecasting,  data.  STATISTICAL  ANALYSIS, 

ALTITUDE.  SHEAR  STRESSES  (Ul 

CLEAR  AIR  TURBULENCE  DATA  »ERE  COLLECTED  FROM  TRO 
OF  THE  FOUR  ROPLO-RIOE  REPORTING  PERIODS  SET  UP  BY 

the  international  civil  aviation  organization 
(ICAO).  The  occurrences  and  non-occurrences  of 

ruRBULENCE  «ER£  SUMMARIZED  RITH  RESPECT  TO  TIME 
PERIODS.  ALTITUDES,  AND  GEOGRAPHICAL  LOCATIONS. 
these  data  RERE  analyzed  IN  RELATION  TO  ASSOCIATED 
METEOROLOGICAL  PARAMETERS  AMO  LARGE-SCALE  SYNOPTIC 
patterns.  SPECIAL  ATTfNTION  RAS  GIVEN  TO  AREAS 
RITH  AT  LEAST  29  PERCENT  PROBABILITY  OF  MODERATE  OR 
GREATER  TURBULENCE.  VERTICAL  RIND  SHEAR  APPEARED 
TO  BE  AN  IMPORTANT  PARAMETER  ALONG  RITH  I 2-MOUR 
changes  IN  RINU  SPEED,  VERTICAL  RIND  SHEAR,  AND 
HORIZONTAL  RIND  SHEAR.  THt  SYNOPTIC  PATTERNS  ON 

the  mean  joo-mb  Charts  and  the  individual  >oo-mb 

charts  RERE  DISCUSSED  IN  DELATION  TO  THE 
PROBABILITIES  OF  MODERATE  OR  GREATER  TURBULENCE. 
the  rOLLORING  FORECAST  CRITERIA  RERE  SUGGESTED: 

MODERATE  OR  GREATER  TURBULENCE  RILL  BE  FOUND  (I) 

RITHIM  ISO  piles  of  a  jet  STREAM  RITH  AT  LEAST  A  100- 
ANOT  MaAIMUM  rind  speed  IF  THE  VERTICAL  RIND  SHEaR  IS 
AT  least  m  RNOTS  per  1000  FEET,  OR  (2)  RITHIn  I #0 
miles  of  a  sharp  trough  line  RITH  A  MARKED  HORIZONTAL 
RINO  SHEAR  across  the  TROUGH  LINE.  (AUTHOR)  (U) 
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UNCLASSIF  lEO 
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UNCLASSliF  ICO 


OOC  nCPOKT  bibliography  SEARCH  CONTROL  NO.  /J0Rf2 
AO-ARB  72J  ‘I/I  i7/f  •1/2 

AIR  roRcc  cahbriocc  research  labs  l  «  hanscoh  field 
HASS 

ORTINIIINS  THC  radar  detection  or  CLEAR  AIR 
turbulence.  IUI 

dcscrirtive  note:  cnyironhehtal  research  rarcrs, 

ARR  4*  ISR  atlas. DAVID  IHARDT  .KENNETH 

R*  iNAirO.KElK'CHi  I 
RERT.  NO.  AFCRl-CRR«2nB c  aFCRl-AA-BRR 
RROJ:  AR'OOOOi  AF>A*72 

task:  OQOOBB.  A4720B 

UNCLASSiriEO  RCRQRT 

availability:  rublishep  in  journal  or  a^rlieo 

HETEOROLOar  V9  N«t  RH«0>AO  AU6  l?AA. 

surrlehcntary  note:  revision  of  HANUSCRIRT  SJBHITTEO 

rii  44. 

OCSCRIRTORS:  (•CLEAR  AIR  VURBULCNCC. 

0RTIHIZAT20N)  .  (•RADAR  REFLECTIONS, 

HCTCOROlOC  1CAL  RhENOHENA',  ATHOSRHERIC  NOTION, 
turbulence,  radar  echo  areas,  RC'RACTION, 

SCATTERINB.  DETECTION  (U> 

A  (.CNCRAL  ANAlTSIS  IS  HaOC  OF  THE  TURBULEN'' 

RCFRACTIVITY  SRECTRUH  in  and  BEYOND  THE  LlHITlNG 
HICROSCALC  ANO  A  RELATION  DERIVED  FOR  ITS  SCaTTERINC 
RCFLCCTIVITT  in  either  the  BACK  OR  BISTATIC 
DIRECTIONS.  Radar  reflectivity  is  cohruteo  as  a 

FUNCTION  OF  ■aVEIENOTw  FOA  RE^JIONS  OF  CAT,-  TmC 

results  are  COHRAREO  to  the  HININUH  detectable 

REFLECTIVITY  OF  AIRBORNE  R-DARS  MAVJNC  ORTINUN  STATE 
OF  THE  ART  characteristics  AT  EACH  RAVELENATn.  IT 

IS  Shorn  that  the  best  radars  nor  feasible  can  ba^elt 
DETECT  the  host  REFLECTIVE  CAT  AT  1 G  N  HI  (l.E., 

I  hInuTE  RARNInO(,  a  20-05  IhRROVEHEnT  in 
sensitivity  is  RfOuIREO  FOR  DETECTION  0^  HOST  CAT, 

RHICH  arrears  TO  BE  JUST  ATTAINABLE  BY  RRE-OE TIC T i ON 
INTE4RATI0N.  THE  ORTIHUH  RAVELCNBTH  TO  IHRLEHCNT 
IS  »-A  CH.  the  best  radar  AT  THIS  RAVClCn3Tm  RILL 
ALSO  DETECT  CIRRUS  CLOUDS  RELIABLY.  RMEThCR 
OETECTInS  CLOUOS  or  chaff  a  HEASURE  of  The  ECHO 
fluctuation  or  OORRLER)  SRECTRUH  :s  REBUIRCO 
TO  identify  The  intensity  or  CAT.  HORtvE.Y,  IN 
the  CASE  or  HI^H  altitude  clear  air  echoes,  there  is 
AN  indication  that  the  RfrLCCTIVITY  IN  EXCESS  OF  SOHf 
HlNlNUN  threS-OlO  VALUi  IS  A  S I 4N  OF  SqhE  0C6REE  OF 
HtCriNKAL  turbulence,  it  is  Also  OEhOnSTRATEO 
that  a  BROUNO-BASCO  roRR*'G-SC ATTER  link  holds  breat 
RROHISE  FOR  reliable  CAT  DETECTION.  A  TENTATIVE 
UUANrlTiTIVE  CL  ASS  I  r I  CAT  1  ON  or  CA^  SEVERITY  js  ALSO 
RRORQSEO.  >17  (U> 

c  '  i. 
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UNCLASStr ICD 


OOC  iCPOKT  BIBLI06RAPHT  SCABCH  CONTBOL  NO.  /J0J97 

AD-i?'**  247  A/|  4/2 

AIR  FORCE  CAHBRI06C  RESEARCH  LABS  L  6  HANSCOH  FIELD 
HASS 

HESOSCALE  structure  OF  THE  ATHOSRhERE  IN  RECIONS  OF 
CLEAR-AIR  TURBULENCE.  VOLUHC  I. 

OESCRIRTIVE  NOTE:  AIR  FORCE  SURVEYS  IN  6E0RHYSICS 
NO.  |«0. 

ARR  47  VSR  RENN.SAHUEl  I R I S I NSK I , THOH AS 

A .  I 

NERT.  NO.  AFCRL-47-QI  19 
rroj:  AF-a42« 

task:  942810 

UNCLASSIFIED  REROA'T 


DESCRIRTORS:  (aCLCAR  AIR  TURBULENCE. 

HETC0R0L06ICAL  RARAHETERSI,  UNO.  ATHQSRhERIC 
TEHRERATURE.  OZONE,  TROROSRHfRE,  STRATOSRHERE , 
analysis,  ATHOSRHERIC  SOUNOINB.  NETE 'R0L06ICAL 
CHARTS,  CLOUD  CCVER 
IDENtIFlERS:  RICHARDSON  CRITERION 

the  HESOSCALE  STRUCTURE  OF  THE  ATHOSRHERE  IN 
RESIGNS  OF  clear-air  TURBULENCE  (CAT)  IS 
INVESTlSATED  BY  HfANS  OF  AIRCRAFT  OBSERVATIONS  OF 
•IHO,  TEHRERATURE,  AND  OZONE  OBTAINED  IN  THE  URRCR 
TAOROSRHCRE  ANO  In  the  LORER  STRATOSRHERE. 
analysis  FROH  five  cat  hissiohs  are  shorn, 
INCLUDING  vertical  CROSS  SECTIONS  HORHAL  TO  FLOR 
HATTCRNS  and  also  oetauio  vertical  ’sounoinss’  of 

RINO,  TEHRERATURE,  ANO  THE  RICHARDSON  NUHBER,  A 
VERIFICATION  1$  OBTAINED  AT  INTERVALS  OF  1000  FT 
8ETRECN  the  OCCURRENCE  OF  CAT  ANO  A  RICHARDSON 
criterion  OF  0.9.  OVER  70  RERCENT  OF  THE  IW  CAT 
CASES  ARE  correctly  SRICIFIEO  BY  THE  CRITERION, 
(AUTHOR  I 
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(  U  ) 
(U> 
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UNCLASSiriCD 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /JOJ92 

AO-ASB  179  H/1 

HONCTRCLL  INC  ST  PAUL  HINN  RESEARCH  DEPT 
LOW  PREQUENCT  ELECTRIC  FIELD  CHARACTERISTICS  OF  CLEAR 
AIR  turbulence*  (L) 

DESCRIPTIVE  mote:  FINAL  REPT.  19  HAR  66-19  JUL  67. 

JUL  67  197P  TENBROEK.H.  W.  \ 

SEASHORE.C.  R.  • 

REPT.  NO.  12037-FRl 
contract:  k7  19(62B)-99S9 

PROJ:  AF-6Q20 

task:  62009 

monitor:  AFCRL  67-0H97 

UNCLASSIFIED  REPORT 


descriptors:  (•ATH0SPHE.<IC  motion,  electric 

FIELDS!,  electrostatic  PRECIPITATION,  AIRBORNE, 

SENSORS,  MEASUREMENT,  EXTREMELY  LOW  FREQUENCY. 

DETECTION  (U> 

THE  REPORT  COVERS  WORK  DONE  TO  INVESTIGATE  TH?  LOW- 

FREQUENCY  electric  field  characteristics  of  clear  air 

YURBULENCE*  A  DESCRIPTION  IS  GIVEN  OF  THE  ELECTRIC 
FIELD  SENSING  SYSTEM  DESIGNED  AND  CONSTRUCTED  BY 

huneywell  and  installed  in  five  northwest 

AIRLINES  720B  PASSENGER  JETS.  THE  EQUIPMENT 
NAS  USED  TO  GaTHER  EXPERIMENTAL  DATA  ON  THE 
CORRELATION  OF  ELECTRIC  FIELD  ACTIVITY  WITH  CAT, 

WHEN  ENCf'UNTEREC  ,  DURING  THE  SCHEDULED  FLIGHTS  OF 
THESE  aircraft  IN  THE  PERIOD  BETWEEN  OCTOBER  1966 
AND  JUNE  196Y  (A  TOTAL  FLIGHT  TIME  FOR  ALL  FIVE 
CAT  UNITS  OF  APPROXIMATELY  «*900  HOURS).  IN 
THIS  PERIOD,  A  TOTAL  OF  2,920  HOURS  OF  RECORDED 
ELECTRIC  field  DATA  WAS  OBTAINED,  DURING  WHICH  191 
pilot-indicated  encounters  with  cat  OCCURRED.  AN 
INVESTIGATION  OF  THE  CORRELATION  OF  THESE  ENCOUNTERS 
WITH  THE  recorded  DATA  IS  PRESENTED,  AND  THE  EFFECTS 
OF  VARIOUS  NOISE  SOURCES  ON  SYSTEM  OPERATION  ARE 
DISCUSSED,  the  RESULTS  OF  THE  OATA-TAKING  PROGRAM 
INDICATE  that  significant  ELECTRICAL  ACTIVITY 
OCCURRED  PRIOR  TO  AND  DURING  91.9  PERCENT  OF  THOSE 
pilot-indicated  CAT  ENCOUNTERS  EXHIBITING  6- 
ACTIVITY  GREATER  THAN  PLUS  OR  MINUS  .03  G. 
meteorological  ANALYSES  OF  WEATHER  CONDITIONS  IN 
THE  VICINITY  OF  THE  ENCOUNTERS,  USEFUL  IN 
DIFFERENT  I  AY  ING  BETWEEN  THE  TYPES  OF  CAT 
ENCOUNTERED  AND  IN  SUBSTANTIATING  P I  LOT- I  NO  I C ATEO 
events,  could  not  be  performed  WITHIN  THE  SCOPE  OF 
THE  •ROQRAM.  (AUTHOR)  (U) 
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UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /JOI»2 

A0-6AH  721  H/1 

STANFORD  RESEARCH  INST  HENLO  PARK  CALIF 
FORECASTING  CLEAR-AIR  TURBULENCE  BY  COMPUTER 
TECHNiOUES.  (U) 

OESCRIPTIVE  NOTE:  FINAL  REPT., 

SEP  67  92P  ENOLICH.ROY  M.  { 

MANCUSO, ROBERT  L.  I 
contract:  FA-66-IIA-1<4H2 

PROJ:  FAA-192-002-01A,  SRI-9728 

monitor:  FAA  RD-67-69 

UNCLASSIFIED  REPORT 


descriptors:  (•upper  atmosphere,  TURBULENCE), 

(•METEOROLOGICAL  PARAMETERS,  COMPUTERS), 

(•CLEAR  AIR  TURBULENCE,  REATHER  FORECASTING), 

RIND,  ATMOSPHERIC  TEMPERATURE,  PREDICTIONS, 

DEFORMATION,  AIRCRAFT,  MEASUREMENT,  ALTITUDE, 

PILOTS,  HUMIDITY,  FLUID  FLOR,  MATHEMATICAL 

analysis,  atmospheric  motion,  probability, 

MATHEMATICAL  MODELS,  CORRELATION  TECHNlGUES, 

TABLES  «U) 

identifiers:  mountain  raves,  shear  raves  (U) 

PILOT  REPORTS  OF  CLEAR-AiR  TUN  '  lENCE  FROM  FOUR 
SPECIAL  FIVE-OAY  REPORTING  PERlloOS  ARE  USED  TO 
INVESTIGATE  RELATIONSHIPS  BETREEN  TURBULENCE 
PROBABILITY  AND  METEOROLOGICAL  FACTORS.  THE 
METEOROLOGICAL  ANALYSES  ARE  MADE  BY  COMPUTER  ON  A  2.9 
DEGREES  LATITUDE/LONGITUDE  GRID,  ON  THE  BASIS  OF 
STANDARD  UPPER-AIR  OBSERVATIONS.  ANALYSES  ARE  MADE 
FOR  THE  UNITED  STATES  FOR  ALTITUDE  LAYERS  90  M3 
(APPROXIMATELY  ‘♦000  FT)  THICK.  TEMPERATURE 
ANALYSES  INTERPRETED  AS  THERMAL  RIND  SHEAR  ARE  USED 
TO  COMPENSATE  FOR  RIND  OBSERVATIONS  MISSING  IN  HIGH¬ 
SPEED  PORTIONS  OF  THE  FLOR.  THE  BEST 
METEOROLOGICAL  INDICATORS  OF  TURBULENCE  ARE  THOSE 
RELATED  TO  THE  RIND  FIELD.  THESE  INDICATORS  ARE 
VERTICAL  VECTOR  RIND  SHEAR,  DEFORMATION,  AND 
DIVERGENCE.  THE  ANALYSIS  FOR  TURBULENCE  IS  MADE 
FROM  meteorological  FACTORS  AND  PILOT  REPORTS  IN 
TERMS  OF  THE  PROBABILITY  OF  ENCOUNTERING  SIGNIFICANT 
TURBULENCE  (GREATER  THAN  LIGHT  INTENSITY)  DURING 
FLIGHT  SEGMENTS  100  NAUTICAL  MILES  LONG.  NUMERICAL 
FORECASTS  OF  UPPER  RINDS  ARE  PREPARED  FOR  THE 
turbulence-reporting  PERIODS  ON  THE  BASIS  OF 
AOVECTION  AND  GEOSTROPHIC  DEPARTURES.  THE 
DEPARTURES  ARE  EVALUATED  DIRECTLY  FROM  THE  RIND 
ANALYSES  BY  USE  OF  THE  BALANCE  EQUATION.  THE 
AOVECTION  USES  UPSTREAM  SPACE  DIFFERENCES  AND  IS 
TESTED  IN  BOTH  EXPLICIT  AND  IMPLICIT  FORMS.  (U) 
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INSTITUTE  FOR  OEFENSE  ANALYSES  ARL1N6T0N  VA 
PROCEEDINGS  Of  THE  OAR  RESEARCH  APPLICATIONS 
CONFERENCE.  2l  MARCH  1948.  VOLUME  I*  (U) 

MAR  48  399P 

monitor:  oar  48-OOOI-VOL-I 


unclassified  report 


descriptors:  (•air  force  research.  •SYMPOSIA!, 

GUIDED  missiles.  AIRCRAFT  DEFENSE  SYSTEMS, 

DISPLAY  SYSTEMS.  PLASMA  MEDIUM.  MICROORGANISMS. 

GAS  chromatography,  TACTICAL  NARFARE.  CLEAR  AIR 

turbulence,  meteorological  radar,  superconductors, 
atmosphere  entry,  radio  communication  systems, 
aerodynamics,  rind  tunnels,  solar  disturbances, 

LASERS,  WEATHER  FORECASTING  (U> 

identifiers:  gas  dynamics  <U) 


THE  SCIENTIFIC  PAPERS  PUBLISHED  IN  THIS  DOCUMENT 
ILLUSTRATE  SOME  OF  THE  RAYS  IN  WHICH  THE  RESULTS  OF 
OAR  RESEARCH  CAN  BE  APPLIED  TO  THE  SOLUTION  OF 

technological  problems,  tme  papers  are: 

'PRINCIPLES  AND  APPLICATIONS  OF  THE  PLASMA 
DISPLAY  PANEL*  BY  0.  L.  BITZER  AND  H. 

G.  SLOTTORl  'DETECTION  AND  IDENTIFICATION  OF 
microorganisms  by  gas  CHROMATOGRAPHY*  BY  J. 

R.  60UL0I  'the  optimal  SOLUTION  OF  A 
tactical  pursuit-evasion  PROBLEM*  BY  R. 

F.  VACHINO.  0.  H.  DEDOES,  J.  F. 

SCHAEFER,  AND  G.  COOKI  'RADAR  INVESTIGATION 
OF  CLEAR-AIR  TURBULENCE*  BY  K.  R.  HARDY  I 
'REENTRY  COMMUNICATION  STUDIES  AND  RECENT 
flight  TEST  results'  BY  J.  L.  POIRIER! 

'AN  INVESTIGATION  OF  HYPERSONIC  AERODYNAMICS 
AT  HIGH  ALTITUDES'  BY  S.  M.  BOGDONOFFI 
'POLYGONAL  AND  SWEPT-BACK  PLATES  WITH  CUT¬ 
OUTS  AND  COLUMN  SU?  CRTS'  BY  P.  M, 

GUINLANI  'observation  AND  FORECASTING  OF 
SOLAR  PROTON  EVENTS’  BY  J.  P.  CASTELLII 
•superconducting  METALLURGY*  BY  B.  T, 

MATTHIASI  'HIGH  ENERGY  DENSITY 
electrochemical  CELLS*  BY  L.  A.  KING,  A. 

0.  BROWN,  JR.,  AND  F.  H.  FRAYERl 
'LASERS  FROM  ll-VI  COMPOUNDS'  BY  D.  C. 

REYNOLOSl  'electron  BEAM  FLUORESCENCE 
STUDIES  AND  ThEIR  APPLICATION  TO  QaS  DYNAMIC 
RESEARCH*  BY  E.  P.  MUNTZI  'ESTIMATING  THE 
DATE  OF  onset  OF  THE  RAINY  SEASON  IN 

SOUTHERN  south  VIETNAM*  BY  I.  A.  i.UNOl  (U> 

UNCLASSIFIED 


/  J099 


UNCLASSIFIED 


DOC  NEPOAT  BIBLIOaRAPHY  SEARCH  CONTROL  NO.  /JO>f2 
AD-447  222  N/| 

CALIFORNIA  UNIV  LOS  ANCELES  DEPT  OF  NETEOROLOCT 
OBSERVATIONS  OF  STRATOSPHERIC  CLEAR-AlR  TURBULENCE 
AND  HOUNTAIN  MAVES  OVER  THE  SIERRA  NEVADA  HOUNTAlNS: 

AN  ANALYSIS  OF  THE  U-2  FLI6HTS  OF  12-IN  HAY.  194N.  (U> 

OE5CRIP’‘!.c  note:  FINAL  REPT.  IN  JuN  4N-IN  SEP  47, 

DEC  47  92P  HELVET.R06ER  A.  I 

contract:  AF  lt(42Bl-NiNA 

PROJ:  AF-B40N 

task:  B40H02 

monitor:  afcrl  AB-OOOI 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE!  REPORT  ON  »MC50-5CALE 
CALCULATIONS*  PROJECT. 

DESCRIPTORS;  (•CLEAR  AIR  TURBULENCE, 

STRATOSPHERE),  ALTITUDE,  MOUNTAINS. 
atmospheric  SOUNOINS,  temperature,  MOTION, 

•INO,  METEOROLOGICAL  PHENOMENA.  CLOUDS,  AERIAL 
PHOTOGRAPHS,  HATHEMA  CAL  ANALYSIS,  CALIFORNIA, 

NEVADA.  UTILITY  PLANES.  HIGH  ALTITUDE  lUI 

identifiers:  •mountain  raves,  RU-2A  aircraft, 

MICAT,  REATHER  AIRCRAFT,  U-2  AIRCRAFT  lU> 

DATA  obtained  from  A  SPEC  I  ALL Y- I NSTRuMENTED  U-2 
AIRCRAFT  HAVE  BEEN  USED  TO  RELATE  CLEAR-AIR 
TURBULENCE  RITH  MOUNTAIN  RAVE  STRUCTURE,  OBSERVED 
DURING  TRO  RESEARCH  FLIGHTS  |N  THE  STRATOSPHERE  OVER 
the  sierra  NEVADA  MOUNTAINS  ON  12  AND  IN  MAY, 

I94N,  THE  SEVERAL  CASES  OF  SEVERE  TURBULENCE 
ENCOUNTERED  TOOK  <»LACE  IN  REGIONS  IMMEDIATELY 
OORNSTREAM  of  rave  TROUGHS,  IN  AREA  OF  DECREASED 
STATI5  stability  anO  SLORER  RIND  SPEEDS  ASSOCIATED 
RITH  THE  PREVAILING  UPRINC  TILT  OF  THE  RAVES.  AN 
EXPRESSION  FOR  THE  RICHARDSON  NUMBER  IS  OBTAINED 
RHICH  INCORPORATES  MODIFICATIONS  IMPOSED  UPON  FLOR 
through  STATIONARY  DISTURBANCES  SUCH  AS  MOUNTAIN 
RAVES.  (AUTHOR)  (U) 
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UNCLASSIFIED 


/  J02f  2 


UNCLASSinCD 


ODC  IIBLIOaRA^HY  SCAiCN  CONTROL  NO.  /J03§7 


«0-AA7  7Jl  *»/l  »/} 

NATIONAL  AVIATION  rACILITICS  CIRERIHENTAL  CENTER  ATLANTIC 
CITT  N  J 

CLEAR  air  TUArULENCE:  A  BIBLIOBRARHT  ITfO-ITA7.  (U) 

OCSCRIRTIVE  note:  flNAL  RCET., 

HAR  4R  tSR  BULEORO.OOROThY  E.  I 

RCET.  NO.  NA-At-17 


UNCLASSiriEO  RCRORT 


OeSCRlRTORS:  (•clear  air  TURBULENCEi 

BIBLiQ&RARHiESi  .  ATMOSRHERIC  NOTION, 

TURBULENCE,  AVIATION  SAECTY,  JET 
5TREANS(NETE0E0L0fiY>  ,  HI«H  ALTITUDE,  AlR  NASS 

analysis,  rerorts,  detection,  radar  SCANNINS, 

RREOICTIONS,  WEATHER  FORECASTINB 
lOENTiriERS!  CAT 

CLEAR  air  turbulence  ENCOUNTERS  CAN  OCCUR 
UNCXRECTEOLY  without  any  VISUAL  EVIDENCE  OR  WARNINS. 

AS  ORERATIONS  OF  HI6HER  ALTITUDE  AIRCRAFT  INCREASE, 

THE  RHENONENOn  IS  ENCOUNTERED  NCRf  OFTEN,  CLEAR 
AIR  TURBULENCE  IS  DEFINED  AS  *ALL  TURBULENCE  IN  THE 
free  ATMOSRHERE  OF  INTEREST  IN  AEROSRACE  ORERATIONS 
that  is  not  In  or  adjacent  to  visible  CONVECTIVE 
ACTIVITY  (THIS  INCLUDES  TURBULENCE  FOUND  IN  CIRRUS 
CLOUDS  NOT  IN  OR  ADJACENT  TO  VISIBLE  CONVECTIVE 
ACTIVITY*. •  This  BIBLIOBRARHY  consists  of  »7B 
REFERENCES  TO  TECHNICAL  RERORTS,  ARTICLES  IN 
RERIOOICALS,  «N0  BOOKS  RUBLISHEO  DURIN6  THE  FAST  17 
YEARS,  references  ABOUT  OTHER  FORMS  OF  TURBULENCE 
SUCH  AS  THAT  OCCURRINS  WITH  STORMS  AND  AIRPLANE  WAKE 
VORTICES  ARE  NOT  INCLUDED.  (AUTHOR*  (Ul 


(  U  ) 
(  U  > 
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UNCLASSIFIED 


/J0J92 


UNCLASSir  ICO 


DOC  ttC^OAT  BIIL106RAPHY  SCARCH  CONTROL  NO.  /J03§7 

AD-AAt  OBO  A/l  9/2 

OCRARTHCNT  Of  THE  AIR  rORCf  RABHlNaTON  D  C 
CLEAR  AIR  TURBULENCE  NEETINfi,  24>27  AfRIL  l«*f. 
SPONSORED  by:  UNITED  STATES  AIRFORCE. 

*9  2a2P 

UNCLASSIFIED  REPORT 


descriptors:  <*clcar  air  turbulence.  STMPOSIAI. 

REPORTS,  AERODTNAMIC  L0A01N«,  SCINTILLATION. 

REATHER  FORECASTINO,  RARNINO  S'^STENS. 

CLiHATOLOfir.  TROPOPAUSE.  ANISOTROPY.  TERRAIN, 

LASERS.  TCHPERATJRE,  ELECTRIC  FIELDS. 
turbulent  boundary  layer,  jet 

STREANS<NCTC0ROLO6y t .  SHEAR  STRESSES. 

RADIOSONDES.  VlSCOSITv,  H 1 CROSTRUCTURE  ,  RADAR 
SCANN1N6.  BACKSCATTFRING,  AlR  NASS  ANALYSIS, 

DATA  PROCESSING  SYSTENS 

identifiers:  GRAPHS< charts*  ,  RIND  SHEAR 

CLEAR  air  turbulence  IS  RECOGNIZED  AS  ONE  OF  THE 
UNSOLVED  PROBLENS  IN  AVIATION  NETEOROLOGY,  RMiLE 
the  intensity  of  this  high  level  OR  RIND  SHEAR 
TURBULENCE  IS  NOT  AS  SEVERE  AS  THUNDERSTORM 
TURBULENCE.  IT  CAN  RESULT  In  INJURIES  TO  PASSENGERS 
AND  CRER.  POSSIBLE  LOSS  OF  CONTROL  OF  THE  AIRCRAFT, 
ANO  IN  SOME  extreme  CASES  SOME  ACTUAL  DAMAGE  TO  THE 
AIRCRAFT.  THE  HIGH  LEVEL  TURBULENCE  ENCOUNTERS  ARE 
ALL  the  more  dangerous  BECAUSE  THEY  USUALLY  OCCUR 
RITMOUT  any  visual  RARNING.  ROPA  on  this  PROBIEM 
CAN  be  divided  into  four  main  categories;  data 

COLLECTION  ANO  ANALYSIS,  THEORETICAL  STUDIES, 
DEVELOPMENT  OF  FORECAST  TECHNIOUES,  AND  DETECTION  OR 
RARNING  DEVICES.  (AUTHOR* 
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(U* 


(U  I 

I  u  > 


(U  ) 


UNCL ASSIF lED 


/ J0X92 


L’NCLASSIf  ICO 


DOC  RCP'OKT  tlBLIO&KAPHY  SCAKCH  CONTROL  NO.  /J0192 

AO-bit  *>>  h/j  in/2 

NATIONAL  ACROnAUTICAL  CST ABL I SHNCNT  OTTARA  (ONTARIO) 
fLIBHT  RCSCARCH  SECTION 

fLIBHT  CVALUATION  Of  AN  iNfRARCO  SRCCTRONCTER  AS  A 
CLEAR  AIR  TUBBULCNCC  OCTCCTOR.  (U) 

NAT  *7  BNP  NATHCR.6.  K*  I 

monitor:  NAE.EaA-RO  LR-N77iA*-70 

UNCLASSlPieo  REPORT 


ocscriptors:  (•clear  air  turbulence,  •infrared 

SPECTROSCOPY  I  ,  DETECTION,  FLIBHT  TESTINS, 

CANADA,  AIR  MASS  ANALYSIS,  TURBULENCE, 
mountains,  atmosphere,  atmospheric  TEMPERATURE. 

TEST  METHOOS,  SMECTROMETCRS ,  SPECIFICATIONS, 

SPECTRUM  SIGNATURES.  IN'RaREO  DETECTORS  (U) 

lOENTIFIERS:  T-79  AIRCRAFT,  MOUNTAIN  «AVCS  (U) 

A  PROTOTYPE  OF  THE  BARNES  INFRARED  SPECTROMETER 
PROPOSED  AS  A  CLEAR  AIR  TURBULENCE  DETECTOR  HAS 
UNOERGONE  INITIAL  FLIGHT  TESTS  BHILC  MOUNTED  ON  THE 
CANADIAN  national  AERONAUTICAL  ESTABLISHMENT 
r-77  TURBULENCE  RESEARCH  AIRCRAFT.  ADVANCE 
BARNING  or  UR  TO  I.B  NAUTICAL  MILES  BEFORE 

intercerticn  OF  horizontal  atmospheric  temperature 

VARIATIONS  WERE  RECORDED.  A  HIGH  CORRELATION 
BETBEEN  temperature  VARIATIONS  AND  MOUNTAIN  NAVES 
AND/OR  TURBULENCE  NAS  FOUND  DURING  THE  TESTS.  THE 
NECESSITY  OF  PITCH  STABILIZING  SUCH  A  DEVICE  AGAINST 
SPURIOUS  AIRCRAFT  ATTITUDE  CHANGES  HAS  BEEN 
OEMONSTRATEO*  (AUTHOR)  (U) 


unclassified 


/  JOJS2 


REFERENCES  LUIED  EELOW  ARE  RELATED  TO  IRE  SUBJECTS  INCLUTED  IN 
SECTION  X  BUT  ARE  LOCATED  IN  OTHER  SECTIONS  OF  IRIS  BIBLIOGRAPHY. 
THE  AD-FAGINATION  D<IEX  DISPLAYS  THE  PAGE  NUMBER  OF  EACH  REFERENCE. 

AD  NUMBER 


251*  827 
U66  80U 
606  773 
611  101 
628  971 
637  728 
66k  172 
665  371 
669  078 
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XI.  JET  STREAM  TURBULENCE 


UNCLASStr lEO 


DOC  KEPOffT  BIILIOCRAPHY  SEARCH  CONTROL  NO.  /KOyf7 

AD-2fR  2ft 

NELRAR  INC  RATERTORN  MASS 

ANALYSIS  or  MESOSCALE  STRUCTURE  IN  ANTICYCLONIC  JET¬ 
STREAM  flor  IUI 

AMR  At  IV  TRITChELL.RAUL  F.I 

contract:  AFlt  AOH  4122 
monitor:  AFCRL  RRT 

UNCLASSIFIED  RCRORT 


DESCRIMTCRS:  •ANTICYCLONES.  •JET  STREAMS 

I  me TEOROLOfir I  ,  •VELOCITY,  AIRCRAFT,  BLOOD 
transfusions.  FLI6HT,  MEASUREMENT,  HE TEOROLOO I C AL 
charts.  RCC0R0IN6  SYSTEMS.  URRER  ATMOSFHERE,  RIND  lUl 

this  ANALYSIS  RAS  CONDUCTED  TO  6AIN  SCIENTIFIC 
•CNDRCCOftC  ABOUT  CERTAIN  ATHOSRHERIC  RMENOMENA 
ASSOCIATED  RITH  THE  JET  STREAM  AND  TO  RRESENT  THE 
FIN0IN6S  IN  A  MANNER  RH|CH  RILL  ENC0URA6E  FURTHER 
RESEARCH.  DATA  OBTAINED  PRIMARILY  FROM  FOUR 
PROJECT  JET  stream  AIRCRAFT  FLIftHTS  IN  UPPER- 
AIR  RIOCES  located  OVER  NORTHEASTERN  UNITED 
STATES  RERE  EVALUATED.  R!06E  JET-STREAM 
CHARACTERISTICS  ARE  ILLUSTRATED  AND  DISCUSSED!  AND  A 
COMPOSITE  CROSS  SECTION  OF  THE  FOUR  FLISMTS  IS 
PRESENTED.  RIND  MEASUREMENTS  MADE  BY  THE  AIRCRAFT 
ARE  compared  RITH  OEOSTROPHIC  AND  SRaDIENT  RINQS 
COMPUTED  FROM  UPPFR-AIR  CHARTS  AND  TmE  6EOSTROPHIC 
AND  QRAOIENT  RIND  DEPARTURES  SD  DETERMINED  ARE 
MRCSCNTEO.  GRADIENT  RINDS  RERE  FOUND  BETTER  Than 

the  geostrophic  as  an  approi  I  mat : on  to  observed  rinds 

IN  The  vicinity  of  an  ANTICYCLONIC  JET  STREAM,  THE 

statistical  significance  of  the  departures  is 

DISCUSSED.  CONCLUSIONS  AND  RECOMMENDATIONS  INCLUDE 
SUGGESTIONS  FOA  FURTHER  DEVELOPMENT  OF  CATE60RII1NG 
turbulence  RITh  S-’ECIFIC  atmospheric  CONDITIONS. 

ALSO  recommended  IS  ThE  APPLICATION  OF  OBJECTIVE 
statistical  TFCHNiauEs  FOR  forecasting  the 
probability  of  turbulence  occurrences  under  given 

CONDITIONS. (AUTHOR)  (U» 


unclassified 


/K  0 JV3 


UNCLASSir  ICD 


OOC  RC^OKT  •l■LIO«IIAPHT  SCARCN  CONTROU  NO.  /K0993 
AO-iA»  ff4 

AIR  rORCr  CANRRIDfiC  RCSCARCN  LAIS  L  «  HANSCON  riCLO 
NASS 

instaiilitt  And  vertical  notions  in  tnc  jet 

STREAN  (Ul 

NAT  *1  IV  KUETTNER. JOACHtn  N . I NCLC AN . «COR«C 

S.  I 

rent.  no.  A7> 

NONITORI  ANCRi.  <I7J 

UNCLASSlflEO  RENORT 


OESCRINTORS:  •JET  STREANS  ( NCTEOROLOfiT  |  ,  AIRCNAFT. 

CIRRUS  CLOUDS.  FLIChT  NATHS.  NETEOROLOCT.  TURRULENCE. 
VCLOCITT,  vertical  6UST  RECORDERS.  RIND  (  J ) 


UNCLASSir IlD 


/AO  JR J 


JNCLASSir  ICO 


DOC  ffC^OUT  BI8LI06RAPHT  SCAHCH  CONTROl.  NO,  /K09f3 
AD-3*f  717 

Nano  coup  SANTA  NONICA  CALtP 

The  CPCECT  or  SUHrACC  TCNPCNATUNC  VAHlATIOhS  ON  THE 
POLAR  NI6HT  JET  iUt 

IV  LCOVT.C.I 

UNCLASSIFIED  REPORT 


descriptors:  •jet  STREANS  «NET£0R0L06V > ,  ATNOSPhERE 

PODCLS,  HEATINS,  INTESRAL  TRANSPORNS.  OZONE,  PARTIAL 
DIFFCRCnTIAL  EQUATIONS.  PERTURBATION  TNCORT. 
stratosphere  (U> 

the  FOSSIBILITT  or  OirrcRENTIAL  MEATINt  IN  THE 
OZONE  LATER  DUE  TO  OirrCRCNCCS  IN  QROUNO  AND  LOSER 
TROPOSPHERE  TCHPERaTuRES  AS  A  HECHANISH  FOR  PR00UC1N6 
the  OBSERVED  STATIONARY  PERTURBATIONS  OF  THE  POLAR 
NIfiMT  jet  SAS  EKAHINCO.  IT  IS  FOUND  THAT  THIS 
HECHANISH  IS  NOT  LIFELY  TO  BE  THE  CAUSE  OF  THE 
DISTURBANCES.  (AUTHORi  IU> 


::5 

UNCL  AS> I F I  ED 


/ACjrj 


UNCLASSIFIED 


ODC  REPORT  BIOLIOSRAPHY  SEARCH  CONTROL  NO.  /K0792 


AO-390  901 

WHITE  SANDS  HISSILE  RANGE  N  HEX 
WIND  SHEAR  IN  THE  JET  l^TREAM  AT 
RANGE 

NOV  62  IV  ARHENDAR 

SERNA. JUANAl 

reft*  NO.  TR  SELWS  H  11 


WHITE  SANDS  HISSILE 

(U) 

Z.NANUELiFISHER.EHHITI 


UNCLASSIFIED  RERO**T 


descriptors:  •jet  STREAHS  (HETEOROLOGYI  ,  •SHEAR 

STRESSES.  •WIND.  METEOROLOGY  (U) 

identifiers:  new  Mexico  iu) 

A  DISCUSSION  OF  WIND  SHEAR  IN  THE  JET  STREAM  OVER 
WHITE  SANDS  MISSILE  RANGE.  NEW  MEXICO  IS 
PRESENTED.  WIND  DATA  COLLECTED  UTILIZING  THE  GKD- 
1  SYSTEM  ARE  USED  TO  CALCULATE  VECTORIAL  WIND 
SHEAR.  THE  MAXIMUM  JET  WIND  SPEED  COULD  NOT  BE 
SIGNIFICANTLY  CORRELATED  TO  THE  MAXIMUM  WIND  SHEAR 
FOR  ANY  PARTICULAR  OBSERVATION.  MEAN  VECTORIAL 
WIND  SHEAR  ANO  STANDARD  DEVIATION  FOR  EACH  THOUSAND 
FEET  or  height  IN  THE  JET  STREAM  ARE  INCLUDED. 

(AUTHORS  «U) 
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UNCLASSIFIED 


/K019 


UNCLASSIFIED 


ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /K0992 
AD-**!?  H99 

EASTERN  AIR  LINES  INC  MIAMI  FLA 
AN  IN'FLIGHT  study  OF  THE  RELATION  BETWEEN  JET 
STREAMS,  CIRRUS,  AND  WIND  SHEAR  TURBULENCE.  (Ul 

DESCRIPTIVE  NOTE:  FINAL  REPT.  , 

JUN  63  HBP  KADLEC, PAUL  N.I 

contract:  CWD  10356 

UNCLASSIFIED  REPORT 


descriptors:  (•wind,  high  altitude),  cirrus 

CLOUDS,  JET  STREAMS  (METEOROLOGY),  TURBULENCE, 
TEMPERATURE. 
kDENTIFIERS:  1963. 

AN  ANALYSIS  OF  DATA  FROM  SIS  WEATHER  RESEARCH 
FLIGHTS  INDICATES  A  RELATIONSHIP  BETWEEN  CIRRUS 
CLOUDS  ASSOCIATED  WITH  JET  STREAMS  AND  THE  OC 
CURRENCE  OF  WIND  SHEAR  TURBULENCE.  THESE  DATA  WERE 
OBTAINED  while  FLYING  AS  A  CREW  MEMBER  ON  EASTERN 
AIR  LINES  JET  AIRCRAFT  FROM  DECEMBER  I960  TO 
may  1963.  DETAILED  HORIZONTAL  AND  VERTICAL 
CROSS-SECTIONS  FOR  EACH  FLIGHT  AND  COLORED  SLIDES  OF 
CIRRUS  CLOUT  FORMATIONS  TOGETHER  WITH  THE 
CORRESPONDING  SURFACE  AND  UPPER  AIR  DATA  WERE 
analyzed,  four  CLOUD  PATTERN  MODELS  HAVE  BEEN 
DEVELOPED  TO  DESCRIBE  THE  AREAS  OF  OCCURRENCE, 
thickness  AND  HORIZONTAL  EXTENT  OF  CIRRUS  THAT  HAVE 
BEEN  FOUND  TO  PRODUCE  SIGNIFICANT  TURBU  LENCE.  THE 
POLAR  AND  SUBTROPICAL  JET  STREAMS  HAVE  BEEN 
CLASSIFIED  BY  TYPE  AND  CONFIGURATION  TO  AID  IN 
DETERMINING  THE  AREAS  AND  INTENSITY  OF  TURBULENCE  IN 
THE  CIRRUS.  A  FIFTH  JET  STREAM  MODEL  INDICATES 
those  SITUATIONS  IN  WHICH  CIRRUS  DOES  NOT  FORM. 

(AUTHOR)  (U) 


(U) 
( U ) 


UNCLASSIFIED 


/K0392 


UNCLASSIFIED 


ODC  REFORT  BIBLI06RAFHY  SEARCH  CONTROL  NO.  /KO)f2 
AO-HAA  B0*« 

I  IT  RESEARCH  INST  CHICAGO  ILL  TECHNOLOGY 
EDDY  FORHATION  AND  DECAY  ON  FREE  STREAN 
BOUNDARIES* 

descriptive  note:  final  reft.,  i  jul  ai-i 

UUL  A2  99P  ASH.J.  E.  I 

contract:  OAll  022)R0298f 
PROJ:  9290 

unclassified  report 

SUPPLEMENTARY  NOTE: 

descriptors:  (*JCT  STRCAMS<M£TE0R0LCGY>  , 

NONLINEAR  DIFFERENTIAL  EOUATIONS),  PARTIAL 

differential  equations,  stability,  atmospheric 

MOTION,  TURBULENCE,  REYNOLDS  NUMBER,  FOURIER 
ANALYSIS,  SERIES.  MATHEMATICAL  ANALYSIS 

identifiers:  clear  air  turbulence,  cat  iclear  air 

TURBULENCE!,  EOOY  CURRENTS 

EQUATIONS  ARC  FORMULATED  FOR  THE  GROWTH  OF 
HYDRODYNAMIC  DISTURBANCES  IN  A  JET  STREAM.  THE 
NON-LINEAR  INTERACTIONS  OF  FINITE  AMPLITUDE 
DISTURBANCES  ARE  EXAMINED,  USING  THE  NAVIERSTOKES 
EQUATIONS,  the  JET  STREAM  IS  REPRESENTED  AS  A 
PARALLEL  SHEAR  FLOW,  AND  THE  POSSIBLE  EXISTENCE  OF  A 
dominant  disturbance  mode  is  CONSiDCr.ED,  A  SET  OF 
ORDINARY  linear  DIFFERENTIAL  EQUATIONS  ARE  DEVELOPED 
TO  PROVIDE  A  METHOD  FOR  THE  COMPUTATION  OF  THE 
SPATIAL  growth  OF  FINITE  THREE-DIMENSIONAL 
DISTURBANCES  DESCRIBING  THE  CHARACTERISTICS  OF  SUCH 
POSSIBLE  DOMINANT  MOOES  WHICH  MIGHT  BE  PERTINENT  TO 
THE  STABILITY,  CONTROL,  AND  STRUCTURAL  RESPONSE  OF 
MISSILES  ENCOUNTERING  ATMOSPHERIC  DISTURBANCES  IN  JET 
STREAMS*  (AUTHOR!  (U! 


<U! 

(U> 


CENTER 


(U! 


AUG  62, 
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UNCLASSIFIED 


/K0992 


UNCLASSIFIED 


DDC  RE(»ORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /K0S92 
AD-608  779 

STANFORD  RESEARCH  INST  HENLO  PARK  CALIF 
STUDIES  OF  THE  CLIMATOLOGY  OF  RINDS.  TEMPERATURE.  AND 
TURBULENCE  IN  JET  STREAMS.  (Ul 

UESCRIPTIVE  note:  FINAL  REPT.. 

OCT  6^  TIP  ENDLICH.R.  M.  IMCLEAN.G.  S.  I 

contract:  AFI9  628  990H 

PROJ:  862N  .M689 

task:  862N02 

monitor:  AFCRL  •  69  899 
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PROCEDURES.  STATISTICAL  FUNCTIONS.  METEOROLOGY. 

REPORTS  (U) 

THIS  REPORT  CONSISTS  OF  THREE  SEPARATE  PAPERS 
CONCERNED  RITH  THE  CLIMATOLOGY  OF  JET  STREAMS  AND 
CLEAR-AIR  TURBULENCE.  THE  FIRST  PAPER  IS  ENTITLED 
'JET-STREAM  STRUCTURE  OVER  THE  CENTRAL 
UNITED  states  DETERMINED  FROM  AIRCRAFT 
observations.*  in  THIS  STUDY.  EMPIRICAL  MODELS 
OF  JET  streams  ARC  FOUND  TO  AGREE  RELL  RITH  PREVIOUS 
MODELS  BASED  ON  DATA  FROM  OTHER  REGIONS  OF  THE  MID¬ 
LATITUDES.  ALSO.  RE  FOUND  THAT  VARIATIONS  IN  THE 
SPEED  FIELD  RITH  SEASON  AND  RITH  POSITION  IN  THt 
UPPER  FLOR  PATTERN  RERE  RATHER  SMALL.  SO  THAT  A 
SINGLE  MODEL  DESCRIBES  THE  JET  STREAM  ADEQUATELY. 

THE  SECOND  PAPER  IS  ENTITLED  'EMPIRICAL 
RELATIONSHIPS  BETREEN  GUST  INTENSITY  IN 
CLEAR-AIR  TURBULENCE  AND  CERTAIN 
METEOROLOGICAL  QUANTITIES.'  THIS  PAPER  PROVIDES 
DATA  OF  A  TYPE  THAT  HAS  NOT  BEEN  AVAILABLE 
previously,  HAVING  APPLICATIONS  TO  AIRCRAFT  AND 
MISSILE  DESIGN,  AND  TO  THE  DETERMINATION  OF  RORLD- 
RIDE  TURBULENCE  STATISTICS.  THE  THIRD  PAPER  IS 
ENTITLED  'SOME  AUTOCORRELATIONS  AND  SPECTRA  OF 
RIND  AND  TEMPERAToRE  IN  JET  STREAMS.' 

CORRELATIONS  RERE  COMPUTED  FOR  PATHS  ORIENTED 
ACROSS  JET  STREAMS  AND  ALONG  JET  STREAMS.  IN  ALL 
CASES.  THE  AUTOCORRELATIONS  DCCREASEO  TO  ZERO  RITHIN 
25  TO  90  PliRCrNT  OF  THE  PATH  LENGTH,  INDICATING  THAT 
THE  DISTANCE  CONSIDERED  (LENGTH  OF  THE  DATA 
SAMPLE)  IS  IMPORTANT  IN  DETERMINING  THE  SHAPE  OF 
THE  AUTOCORRELATION  FUNCTION.  iPECTRAL 

computations  SHORED  THAT  ONLY  A  SMALL  PORTION  OF  THDU) 
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IN  thhhe  article  an  analysis  IS  hade  of 
atmospheric  Turbulence,  experienced  by  an  aircraft 

BOTH  AS  BUMPS  AND  BUMPY  AIR*  THERE  IS  ASCERTAINED 
THE  GENERAL  CONDITIONS  AND  DISTRItUTION  OF  TURBULENCE 
ALOFT.  THE  RELATIONSHIP  BETREEN  PREVAILING  AND 
MAXIMUM  OVERLOADS  AFFECTING  AN  AIRCRAFT.  AND  THE 
FREQUENCY  OF  OVERLOADS  THERE  IS  INVESTIGATED 
DEPENDENCE  OF  TURBULENCE  ON  GEOGRAPHIC  CONDITIONS  ON 
THE  stratification,  TYPE  AND  SLOPE  OF  TROPOPAUSE, 

•INO  SPEEDS  and  JET  STREAMS,  SYNOPTIC  SITUATION,  AND 
CLOUDINESS.  Flights  of  il-28  sounding  aircraft 
ARC  USED  IN  REGIONS  OF  SOUTHEASTERN  KAZAKHSTAN. 

THE  RANGE  OF  THE  INVESTIGATED  HEIGHTS  IS  B  TO  12 

KM.  (AUTHOR)  (U) 
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CLIMATOLOGY),  CORRELATION  TECHNIQUES,  ATMOSPHERIC 
MOTION,  MICROMETEOROLOGY,  MOUNTAINS. 

METEOROLOGICAL  PARAMETERS.  ATMOSPHERIC  SOUNDING, 
METEOROLOGICAL  BALLOONS,  CIVIL  AVIATION, 

PILOTS  <U) 

THIS  REPORT  CONSISTS  OF  AN  INTRODUCTORY  PORTION 
FOLLOWED  BY  SEPARATE  SECTIONS  CONCERNED  WITH  AIRCRAFT 
OBSERVATIONS  OF  JET-STREAM  AND  MOUNT A  I N-WA VE 
turbulence,  statistical  RELATIONSHIPS  BETWEEN  AIRLINE 
PILOTS'  REPORTS  OF  TURBULENCE  AND  CONCURRENT 
METEOROLOGICAL  CONDITIONS,  AND  THE  FEASIBILITY  OF 
MEASURING  TURBULENCE  FROM  RISING  BALLOONS  TRACKED  BY 
FPS-IG  missile-tracking  RADAR.  THE  AIRCRAFT  DATA 
SHOW  THAT  TURBULENCE  CORRELATES  WELL  WITH  THE 
HORIZONTAL  WIND  DIRECTION  SHEAR  MEASURED  ON  THE 
MESOSCALE.  RECENT  AIRCRAFT  DATA  ALSO  RE-EMPHASIZE 
THE  HAZARDS  TO  AIRCRAFT  THAT  EXIST  IN  MOUNTAIN-WAVE 
TURBULENCE.  A  PICTORIAL  MODEL  OF  THE  MOUNTAIN  WAVE 
IS  PRESENTED  SHOWING  THE  USUAL  TURBULENT  LAYERS  AND 
other  PROMINENT  FEATURES.  A  NUMBER  OF 
METEOROLOGICAL  QUANTITIES  WERE  CORRELATED  WITH 
FREQUENCIES  OF  TURBULENCE  DETERMINED  FROM  PILOT 
REPORTS.  THE  PRODUCT  OF  VERTICAL  VECTOR  WIND  SHEAR 
AND  HORIZONTAL  RESULTANT  DEFORMATION  GAVE  A 
CORRELATION  OF  O.MS-.THC  HIGHEST  VALUE  FOUND  SO  FAR 
FROM  DATA  OF  THIS  TYPE.  CONTINGENCY  TABLES  OF 
TURBULENCE  FREQUENCY  AS  A  FUNCTION  OF  VERTICAL  SHEAR 
AND  LAPSE  RATE  INDICATE  THAT  LAPSE  RATE  IS  NOT 
SIGNIFICANT  IN  THE  MANNER  INDICATED  BY  RICHARDSON'S 
NUMBER.  FROM  METEOROLOGICAL  DATA  ANO  EMPIRICAL 
EQUATIONS,  EXPECTED  F  RE  Q  UE  .xC  I  E  S  OF  TURBULENCE  OVER  (U) 
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THE  PAPER  examines  STUDIES  OF  VERTICAL  NINO  SMEARS 
IN  ARCTIC-FRONT,  POLAR-FRONT,  AND  SUBTROPICAL  JET 
STREAMS  MADE  IN  NINTER  AND  SUMMER  IN  THE  PERIOD  1997 
THROUGH  1999.  CALCULATIONS  ARE  MADE  OF  THE 
distribution  of  frequencies  of  various  GRADATIONS  OF 
VERTICAL  NINO  SHEARS  ABOVE  AND  BELON  JET  STREAMS  AND 
the  relations  BETNEEN  THE  NINO  FORCE  ON  THE  JET¬ 
STREAM  AXIS  ANO  THE  VERTICAL  NINO  SHEARS  ARE  PLOTTED. 
(AUTHOR)  (U) 
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results  of  the  IRAQ  PROJECT  TONNAOO-SF ER  I C S 
ARE  PRESENTED*  THE  AN/FMS>T  SFERICS  EQUIPMENT  «AS 
OPERATED  FOR  THE  FIRST  FULL  SEVERE  REATHER  SEASON, 
DESCRIPTIONS  OF  THE  EQUIPMENT  AND  METHODS  OF 
OPERATION  AND  CALIBRATION  ARE  PRESENTED.  ANALYSES 
TO  illustrate  the  EFFECTIVENESS  OF  THE  SYSTEM  IN 
DETECTING  REATHER  PHENOMENA  ARE  DISCUSSED.  CASE 
STUDIES  ARE  presented  TO  SHOR  THE  CORRELATION  OF 
SFERICS  FIXES  AS  DETECTED  BY  THE  SYSTEM  RITH  SEVERE 

reaTher  activity,  results  indicated  that  fixes  from 

azimuths  of  FOUR  OR  MORE  DETECTION  STATIONS  ARE 
RELIABLE  INDICATORS  OF  THUNDERSTORM  ACTIVITY,  BUT  NOT 
ALL  THUNDERSTORMS  ARE  DETECTED  BY  THE  SFERICS  NET. 
PREDICTIONS  OF  SEVERE  REATHER  ACTIVITY  FROM  SFERICS 
FIXES  ALONE  ARE  NOT  RELIABLE*  SFERICS  OBSERVATIONS 
ARE  BEST  USED  IN  CONJUNCTION  RITH  RADAR  REPORTS. 

EARLY  MORING  COMPARISON  OF  COUNTS  OF  SFERICS 
SIGNALS  PER  UNIT  TIME  AT  THE  THREE  DETECTION 
FREQUENCIES  CAN  PROVIDE  AN  INDICATION  FOR  THE  AMOUNT 
OF  SEVERE  REATHER  ACTIVITY  RHICH  CAN  BE  EXPECTED 
LATER  IN  THE  DAY,  COMPARISON  OF  SFERICS  FIXES  RITH 
CLEAR  AIR  turbulence  SHORED  ONLY  NEGATIVE  RESULTS, 
EXCEPT  FOR  ONE  CASE  OF  A  POSITIVE  CORRELATION  OF 
SFERICS,  CLEAR  AIR  TURBULENCE,  AND  A  HURRICANE  TRACK 
Hi  HR  LATER.  THERE  RA5  GOOD  CORRELATION  OF  SFERICS 
FIXES  RITH  THE  BRIGHT  AREAS  IN  TIROS  CLOUD 
PHOTOGRAPHS. (AUTHORl  |U» 
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THUNDERSTORNS.  STORMS  RERE  CLASSIFIED  INTO  FIVE 
CATEfiORIES  ACCOROINS  TO  TMC  SCVERITT  OF  SURFACE 
REATmER  REFORTEO  ST  COORERATITE  OiSERVERS.  U.  S. 

REATHER  IUREAU  severe  STORM  fUMMARIES.  ANO 
NCRSFAFER  CLIRFINSS.  MEDIAN  FROFIlES  OF  THE 
reflectivities  RERE  CONSTRUCTED.  AND  COMPARISONS  RERE 

made  setreen  reflectivities  measured  at  various 

RANSES.  RCSRESSION  CURVES  RERE  OSTAiNCO  RHICH 
RELATE  THE  PRODUCT  OF  THE  ATTENUATION  AND  BEAM 

fillins  factors  to  the  tarset  distance  from  the 
radar,  results  indicate  that  attenuation  of  J.2- 

CM  radiation  'iNO  SEAM  FILLINS  ARE  IMPORTANT  FACTORS 
IN  THE  MAOAR  equation  ANO  CANNOT  RE  IGNORED  EVEN  AT 
CLOSE  RAN6E  «HEN  ACCURATE  NfASURCMENTS  ARC  RCOUIREO. 

THE  SliiNAL  depletion  TERM  APPEARS  MORE  IMPORTANT 
THAN  THE  SEA**  filling  FACTOR  IN  FORER  ATTENUATION 
resulting  from  IRCRCASCD  RANSE.  (AUThORI  (U) 
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A  SOLUTION  IS  6IVEN  FOR  A  VISCOUS  VORTCl  IN  AN 

infinite  liquid,  sinilaritt  arsuncnts  lead  to  a 

REDUCTION  OF  THE  EQUATIONS  OF  NOTION  TO  A  S£T  OF 
OROINART  OIFFCRCNTIAL  EQUATIONS.  THESE  ARC 
INTCQRATCO  NUNERICALLT.  A  UNIFORN  FEATURE  IS  THE 
CONSTANT  CIRCULATION,  K,  OUTSIDE  ThC  VORTCl  CORE, 
•HICH  IS  also  a  viscous  BOUNOART  later.  THC 
CIRCULATION  OCCRCASCS  NQNOTONICALLT  TORaRO  ThC  AXIS. 
THE  AXIAL  velocity  profiles  AND  THC  RADIAL  VELOCITY 

profiles  have  several  characteristic  shapes. 

OEPCNOINQ  ON  THE  VALUE  OF  THE  N0N*0 1 NCNS I ONAL 
NONENTUN  transfer,  N,  THE  SOLUTION  HAS  A  SINSULAR 
POINT  ON  The  axis  of  the  vortex,  the  R  DIUS  of  THC 
CORE  INCREASES  LINEARLY  BITh  DISTANCE  ALCNC  THE  A«IS 

FRoN  The  singularity,  and,  at  a  given  distance,  is 
proportional  to  The  coefficient  of  viscosity  and 
IN,;.«SELT  proportional  TO  K.  FINALLY  A  DISCUSSION 
15  given  TO  indicate  that  INTENSE  VORTICES  ABOVE  A 
PLATE.  LIKE  THE  CONFINED  EXPERIHENTAL  VORTEX,  OR 
ABOVE  the  ground,  LIKE  THE  ATH05PHERIC  TORNADO  AND 
OUST  RMIRL,  RILL  NOT  RCSEHBLE  THE  THEORETICAL  VORTEX 
EXCEPT,  POSSIBLY,  FAR  ABOVE  TH*  PLATE. 
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THE  GROWTH  OF  FIVE  CUMULUS  CONGZSTUS  CLOUDS  OYER 
THE  SANTA  CATaLINA  MOUNTAINS  NEAR  TUCSON, 

ARIZONA,  WAS  SUBJECTED  TO  DETAILED  EXAMINATION  BY 
MEANS  C*  PHOTOSRAMMETRIC  AND  STATISTICAL  ANALYSIS. 
these  CLOUOS  WERE  FOUND  TO  EXHIBIT  A  PULSATING  FORM 
OF  CELLULAR  CONVECTION  AS  THEY  GREW  UPWARD.  ONCE 
MAXIMUM  HEIGHT  WAS  ACH.iVEO,  THE  CIRCULATION  BECAME  A 
linearly-increasing  function  OF  TIME*  THE 
PULSATIONS  WERE  FOUND  TO  BE  RELATED  TO  THE  BUOYANCY- 
RESTORING  force  of  the  STATICALLY  STABLE  AIR  WITH 
FREQUENCIES  NEAR  10  MINUTES.  HIGHER  FREQUENCIES 
WERE  FOUND  NEAR  ONE  TO  TWO  MINUTES  WHICH  COUlO  HOT  BE 
0EFINIT»‘Y  ACCOUNTED  rOR  BY  CONVENTIONAL  TURBULENCE 
THEORY.  overall  ACCELERATION  OF  THE  MOTION  WAS 
SHOWN  TO  BE  CAUSED  BY  AN  UNDERLYIMJ  FLOW  WHICH 
RESFONCED  TO  THE  MLAN  STATE  OF  THE  CLOUD  COLUMN,  A 
PHYSICAL  MODEL  15  PW0PO5E0  FOR  THE  CIRCULATION  OF  A 
GROWING  CUMULUS  IN  WHICH  TWO  CELLS  ARP  ACTING 
CONCURRENTLY,  YET  INDEPENDENTLY,  ALONG  THE  SAME 
VERTICAL  AXIS,  THE  CORRECT  TIME  BEHAVIOR  IE  SHOWN 
TO  RESULT  from  APPLYING  BJtRICNcS*  CIRCULATION 
THEOREM,  MODIFIED  TO  INCLUDE  ENTRAINMENT  AND  MIXING, 
lAUTHOR)  (U) 
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descriptors:  •air  mass  analysis,  •RADAR  ECHO  AREAS. 

•WEATHER  FORECASTING.  CUMULONIMBUS  CLOUDS.  GUSTS. 
meteorological  radar.  MOISTURE.  ruOAR.  STORMS  (U) 

radar  OBSERVATIONS  OF  TWO  THIN-LINE  ECHOES  ARC 
PRESENTED  mS  OBSERVED  AT  MAXWELL  AIR  FORCE 
BASE.  ALABAMA  IN  JUNE.  I960.  THEIR 

RELATIONSHIP  TO  THE  OCCURRENCE  OF  FIRST  GUSTS  FROM 
AIR-MASS  THUNDERSTORMS  IS  SHOWN.  (AUTHOR)  (U) 


UNCLASSIF ICO 


/L0J92 


UNCLASSiriCC 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /LO>f2 
AO-3AR  987 

AMERICAN  meteorological  SOCIETY  BOSTON  MASS 
SELECTIONS  PRON  INTERDEPARTMENTAL  CONFERENCE  ON 
PROBLEMS  OF  INVESTIGATING  CLOUDS.  PRECIPITATION 
THUNDERSTORM  ELECTiSICITY 
HAY  41  IV 

REPT.  NO.  T  RC  20 
CONTRACT!  AFlS  40R  4112 

UNCLASSIFIED  REPORT 


descriptors:  ^AIR  mass  analysis.  •ATMOSPHERIC 

PRECIPITATION.  •CHEMICAL  PRECIPITATION.  •CUMULUS 
CLOUDS,  •stratus  CLOUDS*  •REATHER  FORECASTING. 
ATMOSPHERIC  ELECTRICITY*  CLIMATOLOGY.  CLOUDS. 

CONVECTION.  CUMULONIMBUS  CLOUDS.  JET  STREAMS 
(METEOROLOGY).  TECHNOLOGICAL  INTELLIGENCE. 

TRANSLATIONS.  TURBULENCE 
lOENTIFIERS:  USSR 

CONTENTS!  SOME  RESULTS  OF  AN  INVESTIGATION  OF 
INTRA-AIR  MASS  CLOUDS  ROLE  OF  VERTICAL  CURRENTS 
AND  turbulent  MIXING  IN  THE  FORMATION  AND  EVOLUTION 
OF  STRATI  ORH  CLOUDS  EXPERIMENT  IN  FORECA  TING 
the  concentration  of  INTRA-AIRMASS  cumulus  CLOUDS 
THE  PROBLEM  OF  FORECASTING  THE  CONCENTRATION  OF 
INTRA-AIRMASS  CONVECTIVE  CLOUDS  OBSERVATIONS  OF  JET 
STREAM  CLOUDS  IN  THE  MOSCOW  REGION  THE  PROBLEM 
OF  forecasting  CLOUDINESS!  PRESENT  STATUS  AND 
LEADING  INVESTIGATIONS  CLOUD  SYSTEMS  OF  THE  BLACK 
SEA  SOME  problems  OF  THE  SPECTRAL  TRANSPARENCY  OF 
CLOUDS  AND  FOGS  (U) 


(U> 

<U) 


THE 

AND 

(U) 
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UNCLASSIFIED 


/L0992 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /L0797 
A0-26A  \9H 

STANFORD  RESEARCH  INST  HENLO  PARK  CALIF 

HIGH  ALTITUDE  WEATHER  HAZARDS  TO  FLlSHT  (U) 

IV  NAGLE»ROLAND  E*I 

CONTRACT;  AFI9  60*<  7J97 

honitor:  afcrl  ash 

UNCLASSIFIED  REPORT 


descriptors;  •aviation  accidents*  •meteorology, 

•STORMS,  AIRPLANES,  ANALYSIS,  ATMOSPHERE,  HAZARDS, 

HIGH  ALTITUDE,  JET  STREAMS  (METEOROLOGY),  RADAR,  RADAR 

reflections,  reduction,  wind  IU) 

RAOAR'MET  OROLOGICAL  ANALYSES  WERE  CONDUCTED  ON  IH 
ACCIDENTS  INVOLVING  DAMAGE  OR  DESTRUC  ION  OF  AIRCRAFT 
IN  SEVERE  THUNDERSTORMS  AT  ALTITUDES  ABOVE  29,000 
FEET*  IT  WAS  FOUND  THAT  RADAR  FCHOES  FROM 
CONVECTIVE  STORMS  IN  WHICH  VIOLENT  CONDITIONS  ALOFT 
WERE  KNOWN  TO  EXIST  HAVE  DISTRUCTIVE  CHARACTERISTICS* 
RELATIONSHIPS  WERE  FOUND  BETWEEN  THE  SURFACE  AND 
UPPER  AIR  PATTERNSANO  L0*:aTI0NS  OF  THE  ACCIDENTS* 

A  CLOSE  CORRESPONDENCE  W  S  FOUND  BETWEEN  AREAS  OF 
VIOLENT  CONVECTION  ALOF  AND  STRONG  WIND  IN  PARTICUL 
R  multiple-  ET-STREAM  CONFIGURATIONS  AT  AND  ABOVE  THE 
«))  MILLIBAR  PRESSURE  LEVEL*  EIGHT  ACCIDENT  IN 
WHICH  THE  aircraft  WAS  DESTROYED,  BUT  FOR  WHICH  RADAR 
DATA  WERE  NOT  AVAILABLE,  WERE  USED  TO  CHECK  THE 
FINDINGS*  IN  7  OF  THESE  CASES.  AGREEMENT  WAS 
EXCELLENT.  A  METHOD  FOR  DELINEATING  AREAS  OF 
POTENTIALLY  HAZARDOUS  FLIGHT  CONDITIONS  IS  SUGGESTED 
AN  OPERATIONAL  PROGRAM  FOR  IN-FLIGHT  AVOIDANCE  OF 
SEVERE  WEATHER  IS  ALSO  DESCRIBED*  (AUTHOR)  (U) 
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UNCLASSIFIED 


/LO 793 


UNCLASSiriCO 


ODC  REPORT  BIBLIOCRAPHY  SEARCH  CONTROL  NO*  /L0392 

AO-279  960 

CH1CA60  UNIV  ILL 

MESOMETEOROLOaiCAL  STUDY  OP  SELECTED  AREAS  IN  THE 
UNITED  STATES  (Ul 

PCB  62  IV  BRO«N»HENRY  A . I  BONNER . « I LL I  AH  I 

contract:  0A9A  099SC86992 

UNCLASSIPIEO  REPORT 


descriptors:  •ATHOSPHERE*  •HETE0R0L06Y .  •STORHS* 

•WEATHER  PORECASTING,  ATMOSPHERIC  PRECIPITATION, 

CHEMICAL  precipitation,  HUHIOITY,  PRESSURE,  SURPACE 
PROPERTIES,  temperature,  WIND  (U) 

lOENTIPlERS:  ARIZONA,  NEW  JERSEY,  OKLAHOMA,  TEXAS  (U) 

analysis  op  The  squall  line  that  developed  and 

MOVED  OVER  THg  TEXAS*OKLA  OMA  SEVERE  LOCAL 
STORMS  network  ON  JUNE  29,  1997  REVEALED  THE 
ORIGIN  AND  LIFE  HISTORY  OP  THE  MESOSYSTEM* 

ORIGINALLY  A  POST-COLO  PRO  T/.L  SYSTEM,  IT  GRE* 

RAPIDLY  IN  SIZE  AND  INTENSITY  AND  PINALLY  EXTENDED 
beyond  THE  COLO  PRONT  INTO  THE  WARM  SECTOR,  IN 
ADDITION  TO  ThE  CUSTOMARY  PHENOMENA  THA  CCCMPANY  A 
SQUALL  LINE,  ANOTHER  PEATURE,  THE  U  lOITY  DIP,  WAS 
NO  ED*  THIS  IP  PREVIOU  LY  DISCUSSED  AS  A 
MICROSCALE  PEaTURE.  HAD  MESOSCALE  DIMENSIONS  T  hE 
ASSOCIATION  OP  T  E  DIP  WITH  OTHER  METEOROLOGICAL 
VARIABLES  IS  EX  I  0  T  HE  PO  SIBLE  ORIGI  S  ARE 
CONSIDERED  0  THE  IMPLICATIONS  OP  H  PRESENCE  OP  H 
IP  0  LIFE  CYCL  MOI  URE  AND  NERGY  BUDGETS, 

AND  COLO  AIR  PRODUCTION  OP  THE  SQUALL  LINE  ARE 
DISCUSSED*  PIELO  OPERATION  PLANS  ARE  DETAILED  TO 
OBTAIN  MORE  COMPREHENSIVE  DATA  ON  THE  MOISTURE  AND 
TEMPERATURE  FIELDS  PRECEDING,  URING  AND  POLLDWING 
SQUALL  LINE  -  HUMIDITY  DIP  PASSAG  ,  THE  PLANS  ARC 
BASED  ON  HE  UTILIZATION  OP  THE  CEDAR  HILLS 
TELEVISION  TOWER  IIMJO  PCCT>  FOR  CTERMINATION  OF 
CONTINUOUS  measurements  AT  A  NUMBER  OP  LEVELS* 
HORIZONTAL  SURFACE  VARU  IONS  WILL  BE  OBTAINED  PROM 
A  MICRONETWORK  a  0  MESONETWORK  SURROUNDING  THE  TOWER. 
(AUTHOR)  (U) 
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UNCLASSIPIEO 


/L0J92 


UNCLASSIFIED 


DOC  REPORT  BIBLI06RAPHY  SEARCH  CONTROL  NO.  /L0992 
AD-27A  116 

ILLINOIS  STATE  RATER  SURVEY  URBANA 
RESEARCH  CONCERNING  ANALYSIS  OF  SEVERE  THUNDER- 
STORHS  (U) 

IV  rilk.k.e.i 

UNCLASSIFIED  REPORT 


descriptors:  •CUHULONIHBUS  CLOUDS.  •RADAR. 

HEASUREMENT.  METEOROLOGICAL  RADAR.  STORMS.  VELOCITY  (U) 

identifiers:  tiros  <ui 

THE  SCALES  OF  SEVERE  THUNDERSTORM  PHENOMENA  IN  THE 
MIONEST  ARE  DESCRIBED  AND  THE  TIME  AND  SPACE 
RESOLUTION  OF  OBSERVATIONAL  DATA  USED  IN  THE 
INVESTIGATION  OF  SEVERE  LOCAL  STORMS  IN  ILLINOIS  IS 
DISCUSSED.  A  detailed  ANALYSIS  OF  RADAR.  TtROS 
I.  AND  synoptic  DATA  ACQUIRED  FOR  THE  SPECIFIC  STORM 
OF  U  MAY  I960  SHONS  THE  COMPLETE  STORM  SYSTEM 
CONTAINS  SEVERAL  DISTINCT  THUNDERSTORM  COMPLEXES. 

RADAR  ECHO  COMPOSITES.  WHICH  WERE  CONSTRUCTED  FOR  M 
standard  pressure  LEVELS  FOR  THIS  STORM  SYSTEM, 
OI«CLOSEO  that  only  ONE  OR  TWO  MAJOR  THUNDERSTORMS 
WITHIN  A  COMPLEX  WERE  RESPONSIBLE  FOR  THE  OBSERVED 
SEVERE  WEATHER.  (AUTHOR)  (U> 


24S 

UNCL A5SIF  ICO 


/L0J9J 


I 


UNCLASSIFIED 

OOC  REFORT  BIBLIOGRAFHY  SEARCH  CONTROL  NO.  /LOIf2 
AO-2B1  7B8 

TECHNICAL  OFERATIONS  INC  BURLINGTON  NASS 
DISPERSAL  OF  SUPERCOOLED  FOB  AND  STRATUS  CLOUDS.  lU) 
NAR  42  1B7P  EDOT  :ALAN  I  V ICKERS  ,R  I  LL  I  AH 

I 

REPT.  no.  TO-B42-17 
contract:  AFlP  AOS  BOS* 

PROJ:  449’ 

honitor:  afcrl  42  abb 

UNCLASSIFIED  REPORT 


descriptors:  •clouds,  •scattering,  carbon  dioxide. 

FOG.  ICE.  SEEDS.  SOLIDIFIED  GASES.  STRATUS  CLOUDS. 

turbulence,  rater  (U> 

results  are  Presented  of  an  experihemtal  study  of 

THE  DISSIPATION  OF  SUPERCOOLED  FOG  AND  STRATIFORM 
CLOUDS  BY  AN  AIRBORNE  DRY-ICE  DISPENSER.  THE 
ultimate  purpose  is  to  provide  the  air  FORCE  *ITM 
AN  operational  CAPABILITY  OF  DISSIPATING  SUPERCOOLED 
CLOUDS  BY  DISPENSING  DRY-ICE  PELLETS  MADE  ON  BOARD 
THE  SEEDING  AIRCRAFT  AND  OISPENSCO  A\  RILL  TO  CREATE 
MOLES  IN  THE  CLOUD  LAYER  OF  SPECIFIC  SIZE  FOR 
PARTICULAR  MISSIONS.  EXPERIMENTS  ARE  DESIGNED. 

FLORN.  AND  ANALYSED  TO  DETERMINE  RHAT  VARIABLES. 

either  controllable  or  uncontrollable,  are 

INFLUENCING  ThE  EXPERIMENTS  AND  RHICH  OF  THESE 
VARIABLES  MUST  BE  CONSIDERED  IN  ThE  DESIGN  OF 
EQUIPMENT,  the  final  RESULTS  INDICATE  THAT  CLOUD 
LIQUID-RATER  CONTENT  AND  TURBULENCE  ARE  TRO 
UNCONTROLLABLE  VARIABLES  INFLUENCING  THE  EXPERIMENT. 

THE  TRIAL  range  USED  FOR  CONTROLLABLE  VARIABLES  RAS 
HIGHER  than  The  CRITICAL  M|NIMUM$  SOUGHT.  THE 
EXPERIMENTS  ShOR  THAT  A  SIMPLE  EMERGENCY  DISPENSER 
FOR  ALL  aircraft  APPEARS  FEASIBLE  FOR  CLOUD  DECKS 
LESS  THAN  1,000  FEET  THICK.  A  MORE  SOPHISTICATED 
MODEL  RITH  A  SINGLE  SIZE  PELLET-MAKING  ABILITY  AND 
XOO-LB  LIQUID  C02  CAPACITY  SHOULD  BE  DESIGNED  FOR 
AIRPORT  DUTY  AIRCRAFT.  (AUTHOR*  (U) 


?46 


UNCLASSIF lED 


/L07B2 


UNCLASSIFIED 


DOC  REPORT  BIBLI06RAPHY  SEARCH  CONTROL  NO.  /L09S2 
A0-2B2  770 

AIR  FORCE  CAMBRIDGE  RESEARCH  LABS  L  6  HANSCOH  FIELD 
MISS 

VERTICAL  VELOCITIES  OBTAINED  FROM  AIRCRAFT 

accelerometer  measurements  in  a  severe  thunderstorm  id 

MAY  *2  IV  CARLSON, YOBY  N. IGLASS .MORTON | 

REPT.  NO.  A2  MRS 

UNCLASSIFIED  REPORT 


descriptors:  •cumulonimbus  clouds,  •gust  loads,  •jet 

TRAINING  PLANES,  •VERTICAL  GUST  RECORDERS, 
accelerometers,  measurement,  storms  lU) 

identifiers:  ARI20NA.  T-SS  AIRCRAFT  (U> 

A  PENETRATIVE  FLIGHT  BY  A  T-JJ  AIRCRAFT  «AS  MADE 
through  a  large  thunderstorm  on  24  JULY  IR40  OVER 
NORTHERN  ARIZONA.  FROM  INSTRUMENTS  RECORDING 
AIRPLA  E  ACCEL  R  10  ,  6L  OF  T  CK  PITC  A 
GLE.  PRECl  E  MEASURE  (I  F  /  C>  YIELDED  A 
VER  ICAL  VELOCITY  EVERY  40  FT  OF  FLIGHT  PATH. 

CALCULATEO  VELOCITIES  OIFFERCO  FROM  THE  TRUE 
MOTIONS  BY  A  CONSTANT  OF  INTEGRATION.  EVALUATING 
THE  constant  BY  ALTERNATE  PROCEDURES  PRODUCED  T»0 
VELOCITY  DISTRIBUTIONS,  DIFFERING  FROM  EACH  OTHER  BY 
A  CONSTA  T.  (AU  H0RtAC-2B277  0N9  •• 

VERTICAL  VELOCITIES  OBTAINED  FROM  AIRCRAFT 

accelerometer  measur  ments  IN  severe 

thunderstorm,  (U) 
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UNCL ASSIF  lEO 


/I  07*3 


UHCLASStrUO 


OOC  nePOtT  BlALIOftAA^HY  SCaNCH  CONTROL  NO.  /L09f2 
AO-IOR  «12 

AIR  FORCE  CANIRIOCC  RESEARCH  LABS  L  «  HANSCOM  FIELD 
NASS 

RADAR  NEASURCNENTS  OF  SERVERE  STORNS  IN  NER 
ENCLANO  (U: 

IV  AUSTIN. FAULINC  N.| 

UNCLASSIFIED  REPORT 


OESCRINTORS:  •radar.  •STORNS.  •REATNC*  FORECASTINS. 

HAIL.  INSTRUHEnTaTION.  NEASURCNENT,  NUNCRICAL 
ANALYSIS,  reflection.  STATISTICAL  ANALYSIS  (U) 

TRO  INVESTISATIONS  CONCCRN|N«  SEVERE  STORNS  aRE 
RRESENTEO.  basic  data  for  BOTH  ARE  ISO-ECHO 
CONTOURS  OF  ThE  AVERASEO.  RANSE-CORRECTED  SUNAL. 
FH0T06RAFHED  FRON  THE  PR  I  OF  A  lO-CH  RADAR. 

these  quantitative  neasurenents  at  a  RAVELENSTH 
unaffected  bt  rain  attenuation  are  particularly 
SUITABLE  for  THE  STUDY  OF  SEVERE  STORMS.  A 
NUMERICAL  I NVCST I < AT  I  ON  OF  NER  ENfLANO  SQUALL 
LINES  RAS  UNOERTAKEN  TO  PROVIDE  A  QUANTITATIVE 
DESCRIPTION  RHICH  CAN  BE  USED  FOR  STATISTICAL 
analysis  ANO  as  a  basis  for  FORNULATINQ  and  TCSTIN6 
OTNANIC  NOOELS.  EIQHT  SQUALL  LINES  ARE  ANALYZED 
AND  THREE  CHARTS  ARE  PLOTTED  FOR  EACH  ONE  I  A  TOTAL 
INTENSITY  CHART  RHICH  ShORS  THE  RATE  AT  RHICH  RATER 
IS  BEINQ  PRECIPITATED  IN  THE  RHOLE  LINE  AS  A  FUNCTION 
OF  TIME!  A  SPACE  COMPOSITE  SH0RIN6  THE  DISTRIBUTION 
OF  RAIN  IN  A  MOVINQ  QRlD  ATTACHED  TO  THE  SQUAL  LINE! 

A  TIME-SPACE  COMPOSITE  SHORIN®  THC  DISTRIBUTION  OF 
RAIN  ALONf  THC  LINE  AS  A  FUNCTION  OF  TIME.  ThE  USE 
OF  A  COORDINATE  SYSTEM  ATTACHED  TO  THE  LINE  PERMITTED 
INVESTIGATION  OF  CHA  GE5  IN  INTERNAL  STRUCTURE  RHiLE 

ELIMINATING  Effects  produced  by  the  motion  of  the 

LINE  AS  A  RHOcE.  The  TIME  SCALE  RAS  ROUGHLY  THf 
SAME  FOR  ALL  THE  LINES  AS  RERE  ThF  NOTIONS  AND 
ORIENTATION  RITH  RESPECT  TO  THE  PREVAILING  R|NO. 

STRONG  similarities  IN  INTERNAL  STRUCTURE  RERE 

NOTED.  (AUTHOR!  (I!) 
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unclassified 


/L09R2 


UNCLASSIFIED 


DOC  RCFOKT  B  I BL  1 06K  A»*HT  SEARCH  CONTROL  NO.  /L0SB2 

AD-2B7  104 

HICHICAN  UNIV  ANN  ARBOR  COl*_  Of  ENGlNEERlNB 
A66L0NCRAT ION  OF  CLOUD  RARTICLES  AND  RROUECT  Hl-CUE 
RARTICIRATION  ;U» 

JUN  42  IV  OINGLE.A.  NELSONI 

RERT.  NO.  42  |Q020)««Q  f  F 
contract;  AFlf  40N  41N2 
NONITOR:  AFCRL  42  1002 

UNCLASSIFIED  RERORT 


OESCRIRTORS:  •ARTIRICIAL  R RE C 1 R I T A T  I  ON  ,  •ATNOSRMCRE 

HOOCLS.  »CLOUOS,  •TURBULENCE.  cVORTEX  GENERATORS. 

DATA,  ORORS.  FLEC'RDNIC  EOUIRNENT.  NEASUREHENT. 
METEOROLOGY,  SRE C TROSCOR Y  ,  TABLES.  TEST  METMCOS  «U) 

The  several  comronents  necessary  to  conduct 

EIRERIMENTAL  OBSERVATIONS  OF  THE  COALESCENCE  OF 
CLOUO  ORORLETS  UNDER  THE  INFLUENCE  OF  AN  INTRODUCED 

vortex  bere  develoreo.  these  conronents  include  a 

LABORATORY  CLC'‘0  ROX  (VERTICAL  LOBSREEO  TUNNEL!, 

A  VORTEX-GCNERATING  MECHANISM  CONSISTING  OF  AN 
AIRFOIL  AND  A  RRORULSION  DEVICE.  AND  A  TELEMICRO 
CAMERA  CARABLE  OF  9X  MAGNIFICATION  OF  OBJECTS  i  IN. 

FROM  THE  CAMERA  OBJECTIVE.  ANALYSIS  OF  THE  EFFECTS 
OF  •  MODEL  VORTEX  l^^jN  A  RORULATION  OF  DRORS  »AS  DONE 
BY  means  of  ELECTRONIC  ANALOG  TECHNIGUES,  AND  THESE 
5URR0RT  The  HYMOThESIS  THAT  A  SINGLE  VORTEX  TENDS  TO 
CAUSE  DRORS  TO  BECOME  CONCENTRATED  IN  A  CONCENYRK 
BAND.  THE  LIKELIHOOD  OF  COLLISIONS  IS  THUS 
INCREASED.  RADAR  STUDIES  OF  CHAFF  DRORS  IN 
RROJECT  HI-CUE,  lR»f,  SMQR  THAT  IN  ONE  ISOLATED 
'■ASC,  A  circulation  did  OCCUR.  FURTHER  CXRERIMENTS 
ALONG  THESE  LINES  ARE  •ECOMMENOCO .  DATA  COLLECTED 

AT  Flagstaff  under  rrojcct  mi-cue,  itai,  are 
currently  under  a:^altS!S.  the  data  logs  for  the 
RA  I  NOROR-S  1  ZE  SREC TRONETER  ,  THE  TRO-TmEODOL I TE 
RIBAlS.  and  the  arq-no  radar  are  included.  In 
ADDITION  THE  results  OF  BASIC  COMRUTaTIONS  ON  TmE 
RA  I  NOROR-5  I  ZE  AND  THE  RIBALS  ARE  RERORTID. 

(  author  )  (  L*  » 
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UNCLASSIF  lED 


/L0XF2 


unclassified 


DDC  RE^ORY  BIBLIOGRAPHY 


SEARCH  CONTROL  NO.  /LOJS2 


AO-2eT  117 

meteorology  RESEARCH  INC  PASADENA 
STUDY  AND  HOOIFICATION  OF  COMVECT 
SEP  42  IV  MACCREAOY. 

LOCKHART.T.  I 


CALIF 

IVE  STORMS 

R.B.  JR. tSMlTH.T.B 


kept.  no.  62  IR  »•* 
contract:  0AJ4  0J9SCBT044 


lU) 

*I 


UNCLASSIFIED  REPORT 


♦ 


♦ 


descriptors;  •convection,  •cumulus  CLOUDS,  •STORMS, 
aircraft,  analysis,  flight  FATilS,  METEOROLOGICAL 
INSTRUMENTS,  METEOROLOGICAL  RADAR.  PHYSICAL 
PROPERTIES 

meteorological  radar  STUDY  ON  MODIFICATION  OF 
CONVECTIVE  STORMS  FROM  AIRCRAFT. 
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UNCLASSIFIED 


/L0iR2 


uNCLASS If i ED 


DDC  VIEPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /L0792 
AO-290  399 

ARMY  ELECTRONICS  LABS  FORT  MONHOUTH  N  J 

THE  LANGUAGE  OF  HAILSTORMS  AND  HAILSTONES  (U> 

may  G2  IV  NEICKNANN. HELMUT  K  •  I 

REPT.  NO.  TR2277 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  •HAIL.  aSTORMS.  CLOUDS.  CONVECTION, 

RATER,  RIND  (Ui 

the  BASIC  INGREDIENTS  OF  HAILSTORMS  SUCH  AS  HEIGHT 
OF  STORM,  INFRARED  COOLING  OF  THE  UPPER  PARTS  OF  THE 
ANVIL,  STRUCTURE  AND  PROPERTIES  OF  THE  UPDRAFTS, 
INFLUENCE  OF  GLACIATION  AND  RATER  STORAGE  ON  THE 
BUOYANCY.  AND  THE  OVER-ALL  AIR  CONSUMPTION  IN  A 
HAILSTORM  /kRE  DISCUSSED.  SOME  FUNDAMENTAL 
DIFFERENCES  BETREEN  SYMMETRICAL  AND  ASYMMETRICAL 
STORMS  ARE  RELATED.  RITH  SPECIAL  CONSIDERATION  OF  THE 

mechanism  and  of  the  consequences  of  shearing  off  the 

UPPER  PARTS  OF  A  STORM  IN  A  STRONG  RIND  SHEAR  OR  JET 
STREAM.  CERTAIN  PROPERTIES  OF  HA  I LSTONES--THE I R 
SHAPE  AND  INTERNAL  STRUCTURE— RH I CH  MAY  SERVE  AS 
CLUES  TO  THEIR  LIFE  HISTORY  IN  THE  STORM  ARE 
CONSIDERED.  (AUTHOR)  (U> 


UNCLASSIFIED 


/L0392 


UNCLASSiriCO 


DDC  REPOKT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /L0992 
A0-29B  991 

INPCRIAL  COLL  OP  SCtCNCC  AND  TECHNOLOGY  LONDON 
(EN6LAN'?i| 

CUHULONIHBUS  CONVECTION  IN  SHEAR  lU) 

NOV  A2  IV  GREEN, JtS. A. IPEARCEtR.P*  I 

REPT*  NO.  TSN12 
honitor:  apcrl  as  sst 

UNCLASSIFIED  REPORT 


descriptors:  •convection,  •cuhulonihbus  clouds, 

ATMOSPHERIC  PRECIPITATION,  GAS  FLOW,  HEAT  TRANSFER, 
THUNDERSTORMS  (U) 

STEADY,  FRICTlONUESS,  F I N I TE>AMPL I TUDE  CONVECTION  IN  AN 
OPEN  SYSTEM,  ASSOCIATED  «ITH  A  MODEL  OF 
CUMULONIMBUS  DYNAMICS. 
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UNCLASSIFIED 


/L0S9 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO#  /10792 
AD-MOJ  S09 

AIR  AIEATHER  SERVICE  SCOTT  AFB  ILL 
FORECASTING  BLO»lNG  OUST  AT  GEORGE  AFB, 

CALIFORNIA,  (U) 

NAR  BP  BICKETT, KENNETH  Ml,t 

UNCLASSIFIED  REPORT 


OESCRIPTORS:  •LEATHER  FORECASTING,  •OUST 

STORMS,  eVlSIBILiTY,  •RIND,  VELOCITY.  <U) 

identifiers;  California.  iu) 

THE  MAIN  factors  IN  CAUSING  BLOMING  T  AT  GEORGE 
AFB  ARE  T-<E  COMBINATION  OF  STEADY  RIND  Sr-£EO  AND 
GUSTS,  RITH  STEADY  RIND  SPEED  AS  THE  MmIN  FACTOR, 

RHEN  THE  STEADY  RIND  SPEED  REACHES  ITS  CRITICAL 
VALUE  the  LOOSE  OUST  LYING  ON  THE  DESERT  FLOOR  RILL 
BE  LIFTED  TO  A  HEIGHT  SUFFI  CIENT  TO  RESTRICT  THE 
VISIBILITY.  THESE  VALUEE  ARE:  17  KNOTS  FOR  A 
NORTHERLY  RIMO,  26  KNOTS  FOR  A  SOUTHERLY  RIND, 

AND  79  KNOTS  FOR  A  RESTEIiLY  MNO.  THE  CRITICAL 
VALUE  INCREASES  TO  20  ;<NOTS  DURING  THE  MONTHS  AFRIL 
THROUGH  SEPTEMBER  FOR  A  SOUTHERLY  RiND,  AND  FROM 
JUNE  through  SEPTEMBER  FOR  A  RESTERLY  RIND: 

THIS  IS  A  RESULT  OF  THE  ’'BAKING  ACTION"  OF  THE. 

DESERT  FLOOR  BY  THE  SUN  AND  THE  INCREASE  IN  D'-SERT 
FOLIAGE.  GUSTS  ALONE  RITHOUT  A  SUFFICIENTLY  SYRCNG 
STEADY  RIND,  RILL  ONLY  LIFT  THE  DUST  A  FF.R  FEET  ABOVE 
THE  ground,  it  rill  THEN  SETTLE  ON  ThF  uEE  SIDE  OF 
THE  3RUSH,  AFTER  THE  OUST  HAS  BEEN  iF  fED  BY  THE 
STtAOY  RIND  THE  GUSTS  LIFT  LARGER  gUANTITIES  OF  DUST 
INTO  THE  ATMOSPHERE  AND  FORCE  IT  TO  GREATER  HEIGHTS. 

THE  PRINCIPAL  SOURCE  REGIONS  f OH  BLORING  DUST  AREI 

the  area  in  the  VICINITY  C?  THE  MOUTH  OF  CAJON 

PASS  (TO  THE  SOUTH),  THE  OTf  LAKE  BEOS  AND 

MESA  BETREEN  GEORGE  AFO  AND  PALMDALE  (TO  THE 

REST),  AND  THE  MOJAVE  kIVER  VALLEY  (TO 

THE  NORTH),  THE  M%!^;  DIFFICULTY  IN  FORECASTING 

BLORING  OUST  AT  GEORGE  AFB  IS  RMETHER  THE 

MAIN  BODY  OF  Dl'aT  RILL  BE  CARRIED  THROUGH  GEORGE 

AFB  OR  ON  THE  OUTER  PERIMETERS.  RITM  A  SOUTH 

RIND,  THE  AIR  IS  funnelled  THROUGH  CAJON  PASS 

AND  FANNED  OUT  OVER  THE  DESERT,  RHILE  THE  CENTER  OF 

the  stream  MOVES  NORTHRARO  THROUGH  APPLE 

valley,  the  predominate  OUST  LAVER  TRAVELS  RITH 

THE  MAIN  STREAM,  RITH  GEORGE  AFB  LYING  ON  THE 

OUTEk  FRINGES.  BLORING  OUST  IS  NOT  A  PROBLEM 

DURING  THE  SUMMER  MONTHS  RITH  A  SOUTH  RIND,  EXCEPT 

RHEN  ASSOCIATED  RITH  THUNDERSTORMS.  (AUTHOR)  (U) 
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JOINT  RUBLICATIONS  RESEARCH  SERVICE  WASHINGTON  0  C 
HTOROOYNANIC  CALCULATION  OF  THE  OROGRAPHIC 
CLOUDINESS  IN  A  STABLE  AND  UNSTABLE  ATMOSPHERE,  (Ul 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE*.  TRANS.  OF  AKADENIYA  NAUK  SSSR. 
OOKLAOY,  ISASi  V.  1M8,  NO.  S.  PP.  SBS-988.  ALSO  FROM 
OrS  FOR  «.90  AS  REPT.  AS*2|7fi. 

descriptors;  (•atmosphere),  stratification, 

STABILITY,  (•CLOUDS),  (•ATMOSPHERIC  MOTION), 

(•TERRAIN),  NUMERICAL  ANALYSIS. 

identifiers:  jprs. 

THE  PURPOSE  OF  THE  WORK  iS  TO  SURVEY  THE  CHAR 
ACTERISTICS  ThAT  ARISE  IN  CONDITIONS  OF  UNSTABLE 
stratification  and  to  GIVE  A  COMPARISON  BETWEEN 

stable  and  unstable  cases,  we  will  suppose  that 

THE  SPEED  OF  THE  BASIC  MOTION  (Z  SUB  1)  IS 
DIRECTED  along  THE  HORIZONTAL  AXIS  X  SUB  1  WHERE  AT 
FIRST  THE  speed  AND  THE  TEMPERATURE  OF  THE 
BASIC  PRIMARY  MOTION  WILL  NOT  IN  ANY  WAY  LIMITED  IN 
THEIR  dependence  ON  THE  HEIGHT  Z  SUB  1. 

(AUTHOR)  <U) 
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AERONAUTICAL  SYSTEMS  DIV  RR I GHT-PATTERSON  APB  OHIO 
AIRBORNE  instrumentation  SYSTEM  FOR  MEASURING 
METEOROLOGICAL  PHENOMENA  INSIDE  THUNDERSTORMS.  |U» 

DESCRIPTIVE  NOTE:  FINAL  REP^.. 

MAY  67  «9P  ROYS. GEORGE  P.i 

PROJ:  8620 

task:  TASKS  862001  .862008 

MONITOR!  ASO  T0R62  27i 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE!  REPORT  ON  THUNDERSTORM  ELECTRICITY 
AND  CLOUD  STRUCTURE  DYNAMICS. 

descriptors:  (•meteorological  PHENOMENA.  MEAS 

UREHENT).  (•meteorological  INSTRUMENTS.  AIR 
BORNE).  (•THUNDERSTORMS.  SCIENTIFIC  RESEARCH), 

OPERATION.  DESIGN.  RATER.  ELEECTRIC  FIELDS. 

HAIL.  RLOS.  meteorological  PARAMETERS.  RIND. 
ACCELERATION,  GUSTS,  ATMOSPHERIC  TEMPERA  TURE. 

BAROMETRIC  PRESSURE.  DAMAGE,  AIRCRAFT. 

PHOTOGRAPHS.  CAMERAS.  PRESSURE  GAGES,  STATIC 
dischargers,  test  EQUIPMENT  (ELECTRONICS), 

oscillographs',  antennas.  RIRE. 
identifiers:  I96S. 

equipment  to  measure  meteorological  phenomena 

INSIDE  THUNDERSTORMS  RAS  DESIGNED,  FABRICATED, 

installed,  and  operated  in  tro  jet  aircraft  in 

CONJUNCTION  RITH  THE  NATIONAL  SEVERE  STORM 
PROJECT  IN  OKLAHOMA  CITY,  OKLAHOMA. 

DEVICES  RHICH  RERE  USED  FOR  THE  FIRST  TIMc  IN  THIS 
ENVI  RONMENT  RERE  THOSE  fO  CONTINUOUSLY  MEASURE 
LIQUID  RATER  CONTENT,  ELECTRIC  FIELD  STRENGTH,  AND 
HAIL  mass,  and  to  PHOTOGRAPH  CLOUD  PARTICLES. 

OTHER  PARAMETERS  RECORDED  RERE  NORMAL  ACCELERATION, 
VERTICAL  GUST  VELOCITY,  TEMPERATURE,  AND  DIFFER 

ential  static  pressure,  the  data  collected  during 

the  ASD  flight  test  PROGRAM  aR.:  ARCHIVED  RITh  THE 
U.S.  REATHER  BUREAU  AND  CAN  BE  OBTAINED  THROUGH 
THE  NATIONAL  SEVERE  STORM  PROJECT. 

(AUTHOR)  (U) 
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NETEOROLOGY  RESEARCH  !NC  PASADENA  CALIF 
STUDY  AND  HOOlFICATION  OF  CONVECTION  STORMS.  CU| 

DESCRIPTIVE  note:  FINAL  REPT..  1  APR  A3-I0  MAR  A7. 

MAR  6J  79P  SMITH. T.  B,  ITODO.C.  J.  I 

CHIENiCHEN-BU  I NOOOB ARO .  BETSY  I 

unclassified  report 

SUPPLEMENTARY  NOTE: 

descriptors:  1«HC7£0R0L0GY.  CLOUDS)  •  (•STORMS. 

CONVECTION),  meteorological  PHENOMENAi  METEOROLOGICAL 
CHARTS,  silver  COMPOUNDS.  IODIDES.  CUMULUS  CLOUDS. 
AIRBORNE.  MEASUREMENT.  AIRCRAFT.  PARTICLE  SIZE. 
MOUNTAINS.  RAKE.  RIND.  HEAT.  DUOYANCY.  AERIAL  CAMERAS. 
turbulence,  humidity,  temperature.  RATER  VAPOR. 
PHOTOGRAPHS.  RaOAR  (U) 

identifiers:  IYAS,  cloud  seeding,  dry  ICC.  baton 

PROJECT,  pantograph  (U) 

THE  development  OF  FIELD  RESEARCH  AND  ANALYSIS 
TECHNIQUES  AND  A  BASIC  RESEARCH  I NVEST  I  GAT  I  v>N  OF 
CLOUD  PHYSICS,  CLOUO  DYNAMICS,  AND  RELATED  CLOUD 
MODIFICATION  ARE  REPORTED.  THE  OVER-ALL  FIELD 
RESEARCH  SYSTEM,  THE  INSTRUMENTATION  DETAILS.  DATA 
HANDLING  AND  ANALYSIS  METHODS,  AND  THE  RESEARCH 
RESULTS  or  the  VARIOUS  STUDIES  RHICH  GO  TD  MAKE  UP 
THE  RHOLE  PROGRAM  ARC  OESCRIBCO.  THE  SUB-CLOUD 
LAYER  AND  REPRESENTATIVE  CUMULUS  CLOUDS  OF  ALL  SIZES 
MERC  INVCSTIGaTCO  USING  A  COORDINATED  SYSTEM  OF  TRO 
INSTRUMENTED  AIRCRAFT,  TRO  GROUND  RADARS.  AND  A 
GROUND  NCTRORK.  THERE  RERE  CASES  oF  SMALL  AND 
LARGE  CLOUO  SEEDING  BY  OR.  ICC  DROPS  AND  BY  SILVER 
IODIDE  FROM  GROUND  AND  FROM  AN  ADDITIONAL  AIRCRAFT. 

THE  investigations  RERE  COORDINATED  RITH  THE 
STUDIES  OF  USaCROL,  RHICH  USED  THREE  AIRCRAFT.  A 
LIMITED  ground  NCTRORK,  AND  SEVERAL  LIGHTNING  STUDY 
stations.  FOR  PROBING  LIGHTNING  DEVELOPMENT  ANO 
characteristics,  IR  HCkSUREO  GROUND  TEMPERATURES. 
CONDENSATION  NUCLEI  AND  SEEDING  RITH  CONOENSA  T I ''N 
NUCLIE  APPARATUS  ANO  CHAFF.  (AUTHOR)  (U) 
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UNCLASSIFIED  REFORT 
SUFRlEMENTARY  NOTf  J 

OESCRIFTORS:  (*CUMULUS  CLOUDS,  CONVECTION>,  ••STORMS 

RAINFALL),  ( • ME TE OROL OC I C AL  FHENOMENA,  TROFICAL 
REGIONS),  FERIOOIC  VARIATIONS,  CLOUDS,  ME T EOROL 06  I C A L 
RADAR,  METEORH- 06ICAL  SATELLITES,  RIND,  DIURNAL 
VARIATIONS,  TABLES,  OYWAHICS,  ENCR6V,  METEOROLOGICAL 
BALLOONS,  HEATHER  STATIONS 
identifiers:  i9A3,  ASIA,  MONSOONS 

INITIAL  RESEARCH  IN  REGARD  70  SOUTHEAST  ASIA 
REGIONS  IS  OESCRIBCO  UNDER  THREE  TOFICS:  (1) 

dynamics  and  energetics  of  stationary  monsoon 

SYSTEHSI  (2)  DAY-TO-DAY  VARIATIONS  IN  THE 
ASIATIC  summer  MONSOON  SEASONI  AND  <3)  ONSET  OF 
THE  ASI  ATIC  summer  MONSOON*  DAILY  VARIATIONS  OF 
RIND  STRUCTURE,  RAINFALL,  ETC*  IN  THE  ASIATIC 
SUMMER  MONSOON  SEASON  ARE  SUFERIMFOSEO  ON  A  VFRY 
STRONG  «UA5I-STATI0N,\RY  CIRCULATION  RHICH  IS  MUCH 
MORE  FERSISTENT  TM«N  FOUND,  FOR  INSTANCE,  IN  THE 
ATLANTIC  OR  PACIFIC  TRADE  REGIONS.  TENTATIVE 
calendar  OATES  FOR  THE  COMMENCEMENT  OF  THE  SR 
MONSOON  FOR  SEVERAL  ^ILOT  BALLOON  STATIONS  IN 
SOUTHEAST  ASIA  RCRE  DETERMINED  FOR  THE  YEARS 
SYSA-lfNI,  INCLUSIVE. 
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HARAII  INST  Of  LEORHYSICS  HONOLULU 
TROPICAL  CYCLONES  Of  THE  EASTERN  NORTH  PACIPIC  AS 
revealed  IT  tiros  observations.  (U) 

NAT  A>  3VP  SADLER. JANES  C.| 

RL  r.  NO.  scientipic  rept.  no.  si 
contract:  APIS  40S  AIB* 
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NONITOR:  APCRL  42  S42 

unclassified  report 


descriptors:  <«IR0PICAL  cyclones.  OCEANS). 

(•NETEOROLOSICAL  SATELLITES.  PHOTOBRAPHIC 
ANALYSIS).  SURPACE  TEMPERATURES.  INTENSITY. 

MEfEOROLO«r.  Shear  sthesses.  troposphere, 
data,  storms,  hurricane  TRACKING.  TROPICAL 
REGIONS,  photographs.  MAPPING. 
identifiers:  |94>.  pacific  OCEAN.  TIROS. 

PHOTOGRAPHIC  OATa  FROM  TIROS  SATELLITES  INDICATE 
THE  FREaUENCY  OF  TROPICAL  CYCLONES  TF  TROPICAL  STORM 
AND  hurricane  INTENSITY.  TO  BE  SOME  THREE  TIMES 
GREATER  THAN  THE  PREOUENCY  DETERMINED  BY  CONVENTIONAL 
meteorological  data  in  THE  EASTERN  NORTH  PACIPIC* 
the  sea  SURPACE  TEMPERATURES  EXERT  AN  INFLUENCE  ON 
THE  SIZE,  intensity  ANO  TRACK  OF  THE  :YCL0N£S  BUT  THE 

dominant  influence  rhich  prevents  a  large  number  of 

CYCLONES  FROM  BP  NG  EXPORTED  INTO  THE  CENTRAL 

PACIFIC  rith  hurricane  force  rinds  is  the 

"KILLING"  EF  FECT  OF  EXTREME  VERTICAL  SHEAR  AS  THE 
CYCLONES  PASS  THROUGH  THE  UPPER  TROPOSPHERIC  RIOGE 
LINE.  TIROS  OaTA  ARE  PRESENTED  TO  ILLUSTRATE  THE  EF 
FECTS  OF  these  INFLUENCES.  SEPARATELY  ANO  IN 
COMBINATION.  ON  THE  LIFE  HISTORY  OF  EASTERN  PACIFIC 
TROPICAL  CYCLONES.  «AUTMCR)  «U) 
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descriptors:  <*cust  storms,  oeseessi,  sands. 

RINU ,  STORMS  ,  CL  I M  '  TOLOGY  . 
lOENT ir iERS:  I «A J. 

SEVERE  SAND  AND  DUST  STORMS  OCCUR  AT  A  RATE  O'  LESS 

Than  2  per  year  on  the  average  in  the  oes  ert  areas 
OF  southrcstern  united  states,  less  severe 

STORMS  AVERAGE  ABOUT  M  PER  YEAR.  MOST  STORMS  OCCUR 
IN  LATE  RINTER  OR  SPRING  AND  LAST  'OR  A  PERIOD  OF  I 
TO  J  OATS.  STORM  incidence  IS  MiGHER  IN  DESERT 
AREAS  THAT  HAVE  BEEN  OIS  TURSCD  BT  MAN’S  ACTIVITIES, 
SUCH  AS  AGRRGUL  TURE  OR  LARGE'SCALC  MILITARY 
maneuvers,  during  a  storm.  «4N0  and  OUST  IN 
militarily  significant  AMOUNTS  ARC  CARRIED  A  FCR 
miles  at  most,  BUT  GENERALLY  ONLY  A  ^IR  HUNDREDS  OR 

thousands  or  feet.  RlNO-ORIver.  sand  is  carried 
mostly  RITH.N  2  feet  of  the  ground,  RITH  4  feet  as  a 
maximum  height  in  all  but  ClTREMELr  HIGH  RINDS. 
CRI'ICAL  PICK-UP  VELOCITIES  OF  RINDS  VARY  ACCORDING 
TO  THE  TTP'  OF  desert  SURFACE,  THE  GRAIN  SiZE  AND 
COHERENCY  OF  TmC  SURFACE  HATCRIALS,  AND  RHEThER  OR 
NOT  THE  surface  HAS  BEEN  PISTURBEO  ARTIFI  CIALLY 
IN  OUNE  AREAS,  BINDS  OF  JO  TO  I»  MILES  PER  HOUR 
RILL  INNMOVEMFNT,  AND  ON  OTHER  SANDY  TERRAIN,  RIHOS 
OF  20  miles  per  hour  RILL  BE  NECESSARY  FOR  Th15. 
fine  materials  on  OCSCRT  FLATS  RILL  BE  SET  IN 
MOTION  AT  20  TO  2f  HUES  PER  HOUR,  AND  ON  ALLUVIAL 
fans  and  PLAYtS  AT  JO  TO  J*  MILES  PER  R.  nO 
RINO-BLORN  hate  rial  RILL  BE  OERIVL'O  FROM  rtSfRT 
PAVEMENTS  unless  the  SURFaCF  HAS  SEEN  BROKEN,  AND  ON 
ALL  OTHER  ABCVC-MENTIONCO  T-PES,  OTSTuRt'iNG  THE 
surface  RILL  LORCR  CRITICAL  RICK-UR  VELOCITIES  BY  AS 
MUCH  AS  9  miles  rep  hour.  (AUTHOR) 
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AN  1NVEST16ATI0N  OF  THE  STRUCTURE  OF  CLOUD  AND 
REATHER  SYSTCHS  ASSOCIATED  KITH  CYCLONES  IN  THE 
UNITED  STATES,  (U) 

SEP  A9  12AP  PETTERSSEN.SVERRE  I 

REPT.  NO.  U 
contract:  AF19  AQ9  7220 

PROJ:  8AH1 

task:  8«niQ 
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UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NQTE: 

OeSCRlPTORS:  (vCYCLONES,  ATMOSPHERIC  MOTION),  (•AIR 

mass  analysis,  CLOUDS),  METEOROLOStCAL  PHENOMENA. 

MODELS  (SIMULATIONS),  BARAMETRIC  PRESSURE.  ATMOSPHERIC 
precipitation,  turbulence,  rainfall.  METEOROLOGICAL 
SATELLITES  (U) 

identifiers:  |9«2  (U) 

SEVEN  different  SYNOPTIC  SITUATIONS  IN  THE  UNITED 
states  HAVE  BEEN  ANALYZED.  PARTICULARLY  PITH  A  WIEi 
TO  OBTAINING  OETaILED  DESCRIPTIONS  OF  VERTICAL 
structures  and  evolutionary  ASPECTS  OF  CLOUD  SYSTEMS 
ASSOCIATED  WITH  EX TR ATROP I C AL  CYCLONES.  SUBSTANTIAL 
DIFFERENCES  RERE  FOUND  AMONGST  THE  STORMS 
INVESTIGATED  AND  AGREEMENT  RITH  THE  CLOUD  STRUCTURES 
OF  THE  CLASSICAL  CYCLONE  MODELS  «aS  GENERALLY  POOR. 
ATTEMPTS  AT  GENERALIZING  THE  RESULTS  OF  THE 
ANALYSES  INTO  MODEL  STRUCTURES  PROVED  UNPROFITABLE  ON 
ACCOUNT  OF  large  VARIABILITY  RITHIN  THE  RELATIVELY 
SMALL  SAMPLE  OF  CASES.  THE  PRESENT  PAPER, 

THEREFORE,  DESCRIBES  EACH  CASE  AS  AN  INDIVIDUAL 
OCCURRENCE.  (AUTHOR)  (U) 
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descriptors:  (•meteorological  satellites, 

HEATHER  STATIONSJ,  (•HEATHER  FORECASTING, 
meteorological  SATELLITES),  (•CLOUDS,  PATTERN 
RECOGNITION),  (ATMOSPHERIC  MOTION),  ATMOSPHERE 
MODELS,  TROSPHERE,  CLOUD  COVER,  AIR  HASS 
analysis,  vortices,  TROPICAL  CYCLONES,  UPPER 

atmosphere,  measurement,  climatology,  photo 

GRAMHETRY,  PHOTOGRAPHIC  RECONNAISSANCE*  (U) 

IDENTIFIERS:  1969,  EASTERLY  PERTURBATIONS,  TIROS, 

SPACE  PHOTOGRAPHY.  (U) 

ANALYSES  OF  TROPICAL  PERTURBATIONS  IN  THE 
ATLANTIC  REGION  (COMMONlY  RFEERREj  TO  AS 
EASTERLY  HAVES),  UTILIZING  OBSERVA'IONS  FROM 
METEOROLOGICAL  SATELLITES,  REVEAL  ’HAT  FIVE 
DISTINCTLY  DIFFERENT  CLOUD  DISTRIBUTIONS  OCCUR. 

THESE  PATTERNS  APE  BOTH  LINEAR  (SIMILAR  TO  THE 
CLASSIC  RIEHL  MODEL  OF  THE  EASVERLT  HAVE)  AND 
VORTICAL.  THE  VORTICAL  PATTERNS  APPEAR  MOST 
FREQUENTLY  *NC  AS'E  OFTEN  RELATED  TO  A  CLOSED 
CYCLONIC  CIRCULATION  IN  THE  MID-TROPOSPHERE. 
CALCULATIONS  OF  THE  HORIZONTAL  AND  VERTICAL 
DISTRIBUTION  OF  DIVERGENCE  AND  VORTIClTY  HHICH  ARE 
INDICATIVE  OF  A  M I D -TROPOSPHERE  CIRCULATION  IN  AN 
INTENSE  DISTURBANCE  ARE  SHORN*  (AUTHOR)  (U) 
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UNCLASSIFIED  REf^ORT 

SUPPLEMENTARY  NOTE: 

descriptors:  (•storms*  radar  echo  AREAS). 

thunderstorms*  turbulence*  DOPPLER  RADAR*  RIND*  AIR 
TRAFFIC,  REATHeR  FORECASTINC  (U) 

identifiers:  IY42  (Ul 

contents;  thunderstorm  turbulence  measurements 
BY  air-craft  and  CONCURRENT  RADAR  ECHO  EVALUATIONS! 
investigation  of  severe  STORMS  RITH  PULSE  SOPPLER 
RAOARl  SOO-KC./SEC.  '.FERICS  STUDIES  IN  SEVERE  STORMS! 
MOVEMENTS  ANO  PATTERNS  OF  DEVELOPMENT  OF 
THUNDERSTORMS!  SOME  RELATIONS  8ETREEN  THUNDERSTORM 
RADAR  ECHOES  ANO  SURFACE  RIND  FIELDS!  ON  VECTORING 
AIRCRAFT  THROUGH  THUNDERSTORMS!  ANO  ANALYSIS  OF  THE 
SEVERE  REATHER  FACTOR  IN  AUTOHATIC  CONTROL  OF  AIR 
ROUTE  TRAFFIC,  (AUTHOR*  (U) 


UNCLASSIFIED 


/LOTS 


UNCLASStFieO 


DOC  REPORT  IIBLI06RAPHY  SEARCH  CONTROL  NO.  /L0992 
A0-R22  Rll 

weather  bureau  WASHIN6T0N  0  C 

NATIONAL  aeronautics  AND  SPACE  ADH I N I STR AT  I  ON  PROJECT 
NO.  R-99.  (Ul 

DESCRIPTIVE  note;  FINAL  REPT.  , 

AUG  76P  LEE.J.  T.  I 

UNCLASSIFIED  REPORT 

SUPPLENENTARY  NOTE:  REPORT  ON  NATIONAL  SEVERE  STORHS 
PROJECT. 

descriptors:  (*STCRMS.  radar  ECHD  AREAS).  ICFLIGHT 

PATHS,  THUNDERSTORMS) •  METEOROLOGICAL  PARAMETERS. 
turbulence,  ATMOSPHERIC  MOTION,  AIR  TRAFFIC.  AIRCRAFT. 
penetration,  gust  loads  (U) 

IDENTIFIERS:  I9AI  CU) 


?63 


UNCLASSIFIED 


/LOYS2 


UNCLASSirt^D 


OOC  REPORT  bibliography  SEAitCH  CONTROL  NO*  /L0I93 


A0-H39  OOA 

AERONAUTICAL  STSTEuS  DIV  NR  I GHT-P A TTERSON  APB  OHIO 
INSTRUMENTATION  AND  OPERATIONS  POR  GATHERING 
THUNOER'iTORH  DATA  WITH  AN  F«tQOP  AIRCRAFT  DURING  THE 
IfAJ  NATIONAL  SEVERE  STORM  PROJECT, 

FEB  ^BP  UNOERNOOOiE*  B*  I 

proj:  bora 

task:  B630G02 

monitor:  aso  torar  77 


«U) 


UNCLASSIFIED  REPORT 


SUPPLEMENTARY  NOTE! 

descriptors:  («THUN0ERST0RMS.  instrumentation) • 

meteorological  phenomena,  operation,  aircraft 

EGUIPMENT,  RESEARCH  PLANES,  MEASUREMENT,  DESIGN, 
PRESSURE,  TEMPERATURE,  NATER,  ICE  FORMATION 
INDICATORS,  GUSTS,  ACCELERATION,  VELOCITY,  ELECTRIC 
FIELDS  (U) 

identifiers:  itah,  chaff  (U) 


equipment  to  measure  meteorological  PHENOMENA 
INSIDE  thunderstorms  HAS  DESIGNED,  FABRICATED, 
installed,  and  operated  in  an  F-lOOF  JET  FIGHTER 
AIRCRAFT,  ANO  CHAFF  WAS  DROPPED  INTO  STORMS  FOR  STUDY 
BY  GROUND  RAOaR  FROM  AN  RB-R7  JET  BOMBER  AIRCRAFT, 

IN  conjunction  with  THE  NATIONAL  SEVERE  STORM 
PROJECT  NEAR  OKLAHOMA  CITY,  OKLAHOMA* 

DEVICES  which  WERE  USED  FOR  THE  FIRST  TIME  IN  THIS 
ENVIRONMENT  WERE  THOSE  USED  TO  MEASURE  CONTINUOUSLY 
DIFFERENTIAL  STATIC  PRESSURE  AND  LIQUID  WATER 
TEMPERATURE,  ANO  TO  DETERMINE  THE  PRESENCE  OF  ICE 
CRYSTALS  ANO  ICING  CONDITIONS*  OTHER  PARAMETERS 
RECORDED  MERC  NORMAL  ACCELERATION,  VERTICAL  GUST 
VELOCITY,  free  AIR  TEMPERATURE,  LIQUID  WATER  CONTENT, 
ELECTRIC  field  STRENGTH,  HAIL  MASS,  AND  STATIC 
DISCHARGE  CURRENT.  THE  DATA  COLLECTED  DURING  THE 
ASO  FLIGHT  TEST  PROGRAM  IS  ARCHIVED  WITH  THE  U*  5* 

ANO  CAN  BE  OBTAINED  THROUGH  THE 
STORM  PROJECT*  (AUTHOR)  (U) 


weather  bureau, 

NATIONAL  severe 
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unclassified 


/LOJf 3 


UNCLASSIFIED 


ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /L0992 
A0-RN2  BIR 

HETE0R0L06Y  RESEARCH  INC  ALTAOENA  CALIF 
STUDY  AND  MODIFICATION  OF  CONVECTIVE  STORMS.  PART 
B.  (U) 

DESCRIPTIVE  note:  REPT.  NO.  MB  iFINALl.  I  APR  tJ-JI 
MAR  4Ri 

MAR  4R  S12P  MACCREADY.P.  B.  .JR.! 

SMITH.T.  B.  STOOD. C.  J . I «C I NSTE I N  ,  A  .  I 
REPT.  NO.  l6RFRl<iN 
CONTRACT!  DA24  029SCB9044 
PROJ:  2A99  27  009  OA.ARPA  ORDER  249  42 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE! 

descriptors:  <«CLOUOSt  SCIENTIFIC  RESEARCH), 

INARTIFICIAL  PRECIPITATION,  SCIENTIFIC  RESEARCH), 
(NATMOSPHERIC  MOTION,  CONVECTION),  ARIZONA,  STORMS, 

•AKE.  RAINDROPS,  CLOUD  COVER,  RADAR  ECHO  AREAS, 
atmospheric  electricity,  CUMULUS  CLOUDS  (U) 

identifiers:  convective  storms,  radar  angels  (U) 

research  and  analysis  techniques  and  analyses  in  a 
Basic  research  program  of  cloud  physics,  cloud 

DYNAMICS,  and  CLOUD  MODIFICATION  FOR  CONVECTIVE 
CLOUDS  AT  FLAGSTAFF,  ARIZONA  ARE  REPORTED. 

DURING  THE  FIELD  PROGRAM  THE  SUB-CLOUD  LAYER  AND 

representative  cumulus  clouds  of  all  sizes  RERE 

PROBED  AND  STUO'CO  USING  A  COORDINATED  SYSTEM  OF  AN 
INSTRUMENTED,  SUPERCHARGED,  T*INENGINED  AIRCRAFT, 

GROUND  RADARS  FOR  TRACKING  AND  METEOROLOGICAL 
STUDIES,  AND  A  GROUND  NETWORK  OF  CAMERAS  AND  OTHER 
INSTRUMENTS.  SEEDING  »AS  PERFORMED  FRO^  A  SECOND 
AIRCRAFT,  primarily  THE  RELEASE  OF  SILVER  IODIDE 
PARTICLES  FROM  EITHER  A  CONTINUOUS  BURNER  OR 
PYROTECHNIC  ALECTO  DEVICES.  JAUTMOR)  (U) 


UNCL  ASS  I F  I  CO 


/LO J92 


UMCLASSIFICO 


DOC  REPORT  BIBL106RAPHY  SEARCH  CONTROL  NO.  /L0S92 
A0-RR8  OAT 

NAVAL  AIR  DEVELOPMENT  CENTER  JOHNSVILLE  PA  AVIATION 
MEDICAL  ACCELERATION  LAB 

SIMULATION  AND  EFFECTS  OF  SEVERE  TURBULENCE  ON  JET 
AIRLINE  PILOTS.  (U) 

AUG  AH  9P  RaGlANJ. STUART 

CHAMBERS.RANOaLL  M.  tCROSBIE.RICHARO  J.  t 
HiTCHCOCK.LLOrO  ,JR.t 
REPT.  NO.  AHll 

monitor:  NAVMEo  hroos  it  odds  lOI  .Rl 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE: 

descriptors:  (•atmospheric  motion,  aviation 

ACCIDENTS),  (•PILOTS*  PSYCHOMOTOR  TESTS),  TURBULENCE. 

JET  TRANSPORT  PLANES.  PERFORMANCE  TESTS.  REACTION 
(PSYCHOLOGY),).  SIMULATION,  ILLUSIONS,  ANALYSIS  OF 
VARIANCE*  AVIATION  MEDICINE.  THUNDERSTORMS.  PITCH 
(MOTION),  roll,  perception,  VISION.  ACCELERATION, 
COMMERCIAL  PLANES,  CENTRIFUGES  (U) 

IHENTIFIERS:  BOEING  720-AlRCRAFT  (U) 

THE  AMAL  HUMAN  CENTRIFUGE  «AS  USED  TO  SIMULATE 
AIR  TURBULENCE  CONDITIONS  WHICH  HAD  BEEN  RECORDED  ON 
A  BOEING  720-B  AIRCRAFT  DURING  SEVERE  TURBULENCE 
IN  THE  CIRRUS  PORTION  OF  A  THUNDERSTORM. 

TECHNIGUES  FOR  SIMULATING  THESE  CONDITIONS  ON  THE 

HUMAN  centrifuge  ARE  REPORTED,  AND  THE 

ErrcCTI VENESSSS  OF  THESE  SIMULATIONS  IS  EVALUATED. 

TEN  commercial  AIRLINE  PILOTS.  AND  FIVE  OTHER 
VOLUNTEERS  FLER  THESE  SIMULATIONS,  AND  THE  RESULTS  OF 
THEIR  evaluations  OF  THl  CENTRIFUGE  SIMULATIONS  ARE 
REPORTIO.  significant  EFFECTS  ON  SOME  ASPECTS  OF 
PILOTING  performance  ARE  REPORTED.  EFFECTS  ON 
PITCH  AND  roll  ERROR  PERFORMANCE.  AND  ON  CONTROL 
STICt  reversals,  ARC  EVALUATED.  THE  EFFECTS  ON 
VISUAL  performance,  AND  KINESTHETIC  SENSATIONS  ARC 
REPORTED  BY  ThE  PILOTS,  RE  DISCUSSED.  IT  IS 
CONCLUDED  THAT  THE  HUMAN  CENTRIFUGE  AND  ITS  CCOMPUTCR 
CONTNNTROL  I*  AN  EFFECTIVE  SYSTEM  FOR  SIMULATING  THE 
TURBULENCE  ENVIRONMENT.  (AUTHOR)  (U) 


UNCLASSIFIED 


/L07»3 


unclassified 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /L0993 

AD*A02  9R0 

CHICAGO  UNIV  ILL 

thunderstorms  and  THE  LOW-LEVEL  JET.  IU> 

DESCRIPTIVE  note:  RESEARCH  PAPER  NO.  27  (FINALI* 

OCT  69  90P  BONNER.WILLIAM  0.  I 

contract:  0A96  099SCSaR92 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  REPT.  ON  HESOMETEOROLOGY  PROJ. 


descriptors:  ••thunderstorms,  jet  streams 

(METEOROLOGY!^  (•JET  STREAMS  (METEOROLOGY). 
THUNDERSTORMS).  WEATHER  FORECASTING.  AIR  MASS 
ANALYSIS,  meteorological  PARAMETERS.  CORRELATION 
TECHNIQUES.  M I CROMETEOROLOGY  .  KANSAS.  OKLAHOMA. 

MISSOURI.  NEBRASKA  (U) 

THE  RELATIONSHIP  BETWEEN  THE  LOW-LEVEL  JET  AND 
THUNDERSTORM  ACTIVITY  IN  THE  SOUTH-CENTRAL  UNITED 
STATES  IS  examined  THROUGH  HESOANALTSI S  OF  SURFACE 
DATA  FROM  WEATHER  BUREAU  AND  NSSP  STATIONS. 

SEPARATE  SQUALL  SYSTEMS  WERE  FOUND  TO  MOVE  THROUGH 
KANSAS  AND  OKLAHOMA  DURING  THE  NI6HTI  THE  SYSTEMS 
IN  KANSAS  PERSISTED.  WHILE  THOSE  IN  OKLAHOMA  DIED 
OUT.  THE  REASON  FOR  THIS  SEEMED  TO  BE  ASSOCIATED 
WITH  THE  VERTICAL  VELOCITY  FIELDS  AT  LOW  LEVELS. 

IT  IS  POSTULATED  THAT  THE  ORIENTATION  OF 
thunderstorms  with  respect  TO  THL  JET  MAXIMUM  MAY  BE 
AN  important  factor  IN  DETERMINING  WHETHER  OR  NOT 
they  will  survive  for  any  appreciable  PERIOD  OF  TIME. 
(AUTHOR)  (U) 


26  7 


UNCL ASSir  lED 


/L0992 


UNCLASSiriCD 


OOC  REPORT  BIlLIOfiRARHY  SEARCH  COHTROL  NO.  /L0992 
AO-AOS  092 

LITTON  SYSTCHS  INC  NINNCAROLIS  HINN 
SOO-KC  CLCCTROHAaNETIC  NOISE  PULSE  NEASUREHENTS  OF 
SELECTED  VERTICALLY  C0NVECTIN6  CLOUD  DEVELOPNENT*  (U) 
DESCRIPTIVE  note:  PINAL  REPT*. 

PCS  AS  29AP  KOHL.OOUALAS  A.  t 

CONTRACT!  APIS  A28  2781 
PROJ!  BA20 
task:  8A20ni 

nonitor:  apcrl  aa  199 

UNCLASSIPIEO  REPORT 
supplehentary  note: 

descriptors:  « •cumulonimbus  CLOUDS.  ATMOSPHERICS! . 

(•ATMOSPHERICS,  CUMULONIMBUS  CLOUDS).  THUNDERSTORMS, 
convection,  clouds.  ATMOSPHERIC  ELECTRICITY, 
ELECTROMAfiNETlC  PULSES,  NOISE,  MEDIUM  FREOUENCY. 
NARRORBANO,  MEASUREMENT.  ELECTRONIC  EQUIPMENT, 
NETEOROLOCICAL  RAOAR,  data,  6RAPHICS,  HETEOROLOfiY  (U) 

6R0UN0«BASE0i  SOQ-KC  (KILOCYCLES  PER  SECOND) 

NARROR  BAND  DETECTION  MEASUREMENTS  RERE  MADE  OF 
RAOIATCO  electrical  NOISE  PRODUCED  IN  CUMULIPORM 
CLOUD  OEVCLOPMCNTS.  the  900-KC  DATA  OBTAINED  RITH 
THREE  OIPPERCnT  KINDS  OF  INSTRU  MENTS  ARE  PRESENTED 
ALONG  RITH  RELEVANT  CONDENSATIONS  OP  REATHER  STATION 
DATA,  STORM  OaTA,  PHOTOGRAPHIC  DATA,  lO-CM 
REATHER  RAOaR  OATA,  ^NO  PENETRATION  AIRCRAFT  PIlOT 
REPORT  DATA.  ALTHOUGH  ANALYSIS  UTILIZING  AIRCRAFT 
INSTRUMENTATION  OATA  HAS  NOT  BEEN  COMPLETED,  AN 
INTIMATE  relation  BETREEN  SOO-KC  ’SFERICS'  AND 
CONVECTIVE  CLCJD  ACTIVITY  IS  APPARENT.  THE 
formation  of  a  SFERKS  pulse  amplitude  DISTRIBUTION 
INDEX,  RHICH  PROVED  TO  BE  RELATED  TO  THE  RAPIDITY 
OF  VERTICAL  CLOUD  GRORTH,  STRONGLY  SUGGESTS  A 
PROPORTIONALITY  TO  AlPNASS  INSTABILITY.  THE 
SFERIC5  pulse  COUNT  RATE  RAS  FOUND  To  RE  RELATED  TO 
STORM  IKTCMSITY  AND  THE  TOTAL  NUMBER  OF  PULSES 
PROPORTIONAL  TO  STORM  SIZE.  ADJACENT  ST0PH5  RERE 
OBSERVED,  ON  OCCASION,  TC  REMAIN  DISTINCTLY  DIFFERENT 
THROUGHOUT  THtIR  LIFE  CYCLES  AS  MEASURED  BT  SPCRICS 
AND  other  DESCRIPTORS.  FINALLY.  STORM  COMPLEXES 
RERE  occasionally  FOUND  TO  EXIST  IN  \  STEADY  STATE 
FOR  LONG  PERIODS  RHlLE  CONTINUOUSLY  DISPLAYING  BOTH 
LARGE  RADAR  REFLECTIVITIES  »N0  C LE C T R  I  F  I  C A T I  ON . 

(AUTHOR)  (Ul 
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Uf*  IID  /i.09#2 


■i 


UNCLASSIf lEO 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /L07R2 

A0*-A07  OSS 

INPERIAL  COLL  Of  SCIENCE  AND  TECHNOLOfiY  LONDON 
(ENGLAND) 

RESEARCH  ON  CHARACTERISTICS  AND  EFFECTS  OF  SEVERE 
STORHS.  (U) 

DESCRIPTIVE  note:  FINAL  REPT.  FOR  APR  Rf-APR  4<l. 

MAY  AM  ISP 
contract;  AF4I  052  2SM 
PROj:  8420 

task:  8420M 

monitor:  afcrl  •  am  rsi 

UNCLASSIFIED  REPORT 

supplementary  note: 

descriptors:  (•hail,  thunderstorms > »  I •cumulonimbus 

CLOUDS.  CONVECTION),  ( •THUNOC RSTORMS  ,  HA:L>. 

meteorological  radar,  ice,  grorth,  density,  rind, 

SHEAR  STRESSES,  AIR  MASS  ANALYSIS,  GREAT  BRITAIN, 
ATMOSPHERIC  precipitation.  RADAR  ECHO  AREAS, 
calibration,  METEOROLOGY  (U) 

identifiers:  rime  (UI 

the  chief  results  OF  THE  WORK  ARE  AS  FOLLORS: 
MEASUREMENT  OF  AIR  DRAG  AND  FALLSPEEOS  OF  ARTIFICIAL 

hailstones,  derivation  of  an  empirical  lar  of  rime 

OENSITYI  STUDIES  OF  INTERNAL  STRUCTURE  OF  RIME  AND 
HAIL.  ESTABLISHMENT  OF  A  SIMPLE  CALIBRATION 
PROCEDURE  FOR  METEOROLOGICAL  RADARS.  MEASUREMENT  OF 
RADAR  REFLECTIVITY  OF  PERSPEA  AND  ICE  SPHERE5I 
DISCOVERY  OF  STRONG  EFFECT  OF  SURFACE  RETTING. 
COLLECTION  OF  NADAR  AND  OTHER  DATA  ON  A  SEVERE 
HAIL5Y0RM  IN  UNPRECFOCNTEO  DETAIL,  LEADING  TO 
DEFINITION  OF  NCR  RADAR  ECHO  FEATURES  IRALL, 

FORRARO  OVERHANG,  ECHO-FREE  VAULT,  DOME  I  AND  TO  A 
NCR  dynamical  MODEL  OF  CUMULONIMBUS,  IN  RMICH 
vertical  rind  SHEAR  AND  PRECIPITATION  ARC  ESSENTIAL 
FEATURES.  A  NCR  THEORY  OF  THE  GRORTH  OF  LARGE 
HAIL.  NOT  CALLING  UPON  SPECIAL  EMBRYOS.  (AUTHOR) 

<  U 


?69 


UNCLASSIFIED 


UHCLASSIFICO 


OOC  MCFORT  ■itLIOtRAFHY  SCAftCH  CONTROL  NO.  /L09f2 
AO-AIO 

ARHT  CLCCTRONICS  COMMAND  FORT  MONMOUTH  M  J 
UNIOUC  OAMACC  MATTIRNS  CAUSCO  RT  A  TORNADO  IN  OCNSC 
■OODLANOS.  (U> 

OCSCRIFTIVE  note:  TECHNICAk  REFT.. 

SCF  ««l  12F  BUONET, LAURENCE  J.  ( 

REFT.  NO.  EC0M.TR»2909 
task:  IV0INB01BB2A09 

unclassified  REFORT 

SUFFLENENTART  NOTE! 

OESCRIFTORS:  (•TORNADOES.  OAHA6E>.  STORMS,  FORESTRY, 

FENNSYLYANI A,  AERIAL  FNOTOfiRAFHS.  TREES. 

COKFICURATION.  FHOTOCRAFHIC  ANALYSIS.  HETE0R0L06T  (Ul 
STORM  OAHACE  INFLICTED  BY  A  TORNADO  ON  AN  AREA  IN 

fennsylyania  ras  fhotobrafheo  from  The  air. 

ORARINBS  made  OF  THESE  FHOTOORAFhS  REFRESENT  THE 
TYFES  OF  OAdABE  FATTERNS  CAUSCO  BY  ThC  TORNADO. 

THE  OAMABE  FATTERNS  OERIYEO  FROM  THE  FaLLEN  TREES 
INOICArC  CONVCRBCNCE  TORAROS  A  LINE  AL0N6  THE 
FROFABATION  OF  THE  TORNADO  AND  ROTATION  OF  RINDS. 
C0MBININ6  these  TRO  RINO-FIELO  CHARACTERISTICS 
BIYCS  A  FICTURC  OF  THE  TORNADO  AS  A  VERT  STRQNft 
UFORAFT  SURROUNDED  BY  SFIRALIN*  CONYERBENT  RINDS* 
(AUTHORl  (U> 


UNCLASSIFIED 


/LOJf 3 


UNCL  ASSinCO 


DOC  KCPOPT  BlBLlOSKAPHr  SEARCH  CONTROL  NO.  /L09f3 
AO-All  077 

CHHANUCL  COLL  BOSTON  HA$S  RESEARCH  LAN6UA(i£  CENTER 
A  THEORETICAL  HOOFL  OF  A  CUHULUS  CLOuD. 

DEC  47  IIP  ftUTHAN.L.  N.  I 

REPT.  NO.  E-T-R-AN-I* 
contract:  AF|T  43B  7649 
HONITOR:  TT  ,  4«-414BN 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE!  T E ORE T I C HE S A  A T A  MODEL  AJCHFV060 
OBLAKA.  TRANS.  OF  AAAOEHIYA  NAUK  SSSR.  OOKLADT, 

|997,  V.  112.  NO.  4.  P.  1077-1074. 

descriptors:  «*CUHULUS  clouds.  HATHEHATICAL  MODELS). 

BIND,  convection,  atmospheric  motion.  USSR 

A  MATHEMATICAL  MODEL  IS  DERIVED  FOR  THE  PLANE 
stationary  problem  OF  CROEREO  THERMAL  CONVECTION 
CAUSED  BY  THE  VERTICAL  INSTABILITY  OF  THE  ATMOSPHERE 
■ITH  THE  ASSUMPTION  THAT  THERE  IS  NO  6ENERAL  AIR 
MOVEMENT.  THE  HYDRODYNAMIC  PATTERNS  CORRE  SPON'' I NC 
TO  The  solution  obtained  are  RECAROEO  as  RESEMBLINO 
CUMULUS  CLOUD.  A  SPECIFIC  EAAHPlE  IS  CALCULATED  AS 
AN  Illustration  of  this  conclusion,  in  the  computed 
lines  of  flor.  the  cloud  base  lies  at  the  level  or 

CONOENSAT I  ON i  THE  SIDE  BOUNDARY  IS  DRARN  ALONG  THE 
ISOLINC  ■  ■  0.1  H/SEC  irmcRE  *  IS  THE  VERTICAL 
COMPONENT  or  THE  •  \  VELOCITY*,  THE  UPPER  BOUNDARY 
rCRRESPONOS  TO  THE  .SOLINE  R  ■  0.  THE  UPPER  PORTION 
or  fHf  CLOUO  resembles  an  ANVIL.  and  THE  ANV".  DOES 
NOT  OBTAIN  RmEN  TmCRC  IS  RtAAER  INVERSION. 


(  U  I 


I  U  ) 


A 


(  U  > 


uNCLAfsir lEo 


/L07*3 


UNCLASSirrED 


OOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /L0992 
A0*41l  118 

emnanuel  coll  boston  mass  research  language  center 

NOTION  OF  rater  DROPLETS  IN  TURBULENT  CLOUDS.  lU) 

HAR  lOP  PANCSEV.S*  I 

REPT.  NO.  e-T-R-*H-22 
contract:  afi9  42a  2049 
monitor:  tt  ,  49-41722 

UNCt.ASSlFICD  REPORT 

SUPPLEMENTARY  NoTEl  DVIZMENIE  VOOYANYKH  KAPEL'  V 
TURBULENTNVKH  OBLAKAKH*  TRANS.  OF  lOOjARAS 
(HUNGARY)  1940,  V.  4H.  NO.  9,  P.  274-2B0. 

descriptors:  (•CLUUOS.  moisture),  (•fluid  mechanics, 

CLOUDS),  (•COAGULATION,  DROPS).  ATMOSPHERIC  MOTION, 
CONVECriON,  NUMERICAL  ANALYSIS,  MOTION.  VELOCITY, 

HUNGARY  (U) 

iOENTIFIERS:  equations  OF  MOTION  (U) 

THE  AUTHOR  OEaLS  NITH  THE  COAGULATION  OF  RATER 
DROPLETS  streaming  IN  TURBULENT  AIR  CURRENTS.  THE 

essential  problem  is  to  determine  to  rhat  extent 

STREAMING  rater  OROPLETS  ARE  CARRIED  BY  TURBULENT 

PULSATIONS.  The  velocity-increasing  effect  of  the 
pulsations  is  proved  numerically,  this  result 
IMPLIES  that  the  probability  FOR  COLLISIONS  IS  ALSO 
INCREASED.  (AUTHOR)  (U) 


711 

UNCLASSIFIED 


/L0397 


UNCLASSiriCO 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /L09B2 
AD-All  327 

WASHINGTON  UNlV  SEATTLE  DEPT  OP  ATMOSPHERIC  SCIENCES 
PRELIMINARY  STUDIES  OP  PORHATION  AND  STABILITY  OP 
CONCENTRATED  VORTICES  NEAR  THE  GROUND.  (U) 

UESCRIPTIVE  note;  SCIEMTIPIC  REPT., 

DEC  79P  BERGMAN, K.  H.  ITURNER.J.  A. 

iBUSINGERiJ.  A.  I 
contract:  DA  AMC3A  079  A7GI 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE  I 

descriptors;  <*V0RTICES,  atmospheric  MOTION!, 
(•ATMOSPHERIC  MOTION.  VORTICES),  STABILITY,  BOUNDARY 
LAYER.  PERTURBATION  THEORY,  MODELS  (SIMULATIONS), 
MATHEMATICAL  ANALYSIS,  TORNADOES  (U) 

the  REPORT  summarizes  THE  PRESENT  STATUS  OP  A 
CONTINUING  INVESTIGATION  INTO  THE  MYSTERIES  OP  THE 
SMALL-SCALE  ATMOSPHERIC  VORTEX.  USUALLY  KNOWN  AS  THE 

•dust  devil*  or  ‘whirlwind*,  many  op  the  basic 

CONCEPTS  OP  VORTEX  PLOW  PRESENTED  APPLY  TO  THE 
LARGER-SCALE  TORNADO  AS  WELL.  (U) 
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OESCRIPTIVE  note:  REPT.  for  28  APR-20  AU6  AN, 

APR  A9  N8P  HILLER.EOIIIARO  ( 

REPT.  NO.  TR-A9-I 
PROJ:  8O9A8A20  602 


unclassifieo  report 

SUPPLEMENTARY  NOTE; 

RESEARCH  PLANES)  . 

NG).  (•meteorological 
FLIGHT.  DAMAGE.  AIR. 

(U) 
(U) 

ON  RERC  installed  IN 

A  STANDARD  F-lQOF  FIGHTER  AIRCRAFT.  THIS 
AIRCRAFT  WAS  USED  TO  PENETRATE  THUNDERSTORMS  AROUND 
TINKER  AFB.  OKLAHOMA  ANO  PATRICK  AFB. 

FLORIOAA.  THE  DATA  RECEIVED  FROM  THE  TEST 
INSTRUMENTATION  WAS  USED  TO  OBTAIN  LIQUID  WATER 
TEMPERATURE.  FREE  AIR  TEMPERATURE.  ALTITUDE, 

AIRSPEED,  normal  ACCELERATION.  VERTICAL  GUST  VELOCITY 
AND  ELECTRIC  FIELD  INTENSITY  IN  ANO  AROUND 
THUNDERSTORMS.  LIGHTNING  STUDY  EQUIPMENT  WAS  ALSO 

installed  in  wing  and  center  line  tanks  mounted  on 

THE  F-IOOF  AIRCRAFT.  THE  REPORT  BRIEFLY 
DISCUSSES  THE  PRINCIPLE  OF  OPERATION  AND  DEGREE  OF 
ACCURACY  OF  ThE  ABOVE  MENTIONED  INSTRUMENTATION. 

THE  REPORT  ALSO  COVERS  FLIGHT  OPERATIONS.  AIRCRAFT 
DAMAGE  ANO  A  LIST  OF  IMPROVEMENTS  SUGGESTED  AT  THIS 
TIME  AS  A  RESULT  OF  STUDIES  OF  THE  RECORDED 
INFORMATION.  (AUTHOR)  (U) 


descriptors:  (•thunderstorms. 

(•RESEARCH  PLANES.  FLIGHT  TESTI 
INSTRUMENTS.  RESEARCH  PLANES). 
TEMPERATURE.  FIGHTERS 

identifiers:  f-iog  aircraft 

VARIOUS  types  of  !  NSTRL'M£NT  AT  I 
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TWO  STUDIES  OF  CONVECTION.  A  MODEL  OF  CONVECTION 
RITM  ENTRAINMENT  AND  PRECIPITATION.  HIGH  RADAR  ECHOES 
FROM  ALBERTA  THUNDERSTORMS.  (U) 

OCT  AH  ISTP  SRI VASTAVA.R.  C.  (HENRY, C.  0.  I 

REPT.  NO.  MR-SB 
contract:  AFI9  428  2H9 

PROj:  8420 

TASX:  84200H 

monitor:  afcrl  •  49-to 

UNCLASSIFIED  REPORT 

supplementary  note: 

descriptors:  ( aCONVECTlON.  CUMULUS  CLOUDS). 

( «THUN0ERST0RHS  ,  RADAR  ECHO  AREAS), 

METEOROLOGICA)^  PHENOMENA,  CANADA.  ATMOSPHERIC 
PRECIPITATION,  METEOROLOGICAL  RADAR  (U) 

TRO  STUDIES  OF  CONVECTION.  A  MODEL  OF  CONVECTION  RITH 
ENTRAINMENT  AND  PRECIPITATION.  HIGH  RaOAR  ECHOES  FROM 
ALBERTA  THUNDERSTORMS. 
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SAINT  LOUIS  ONlV  MO 

THC  SHELL  ST^UCTURC  Of  THE  VlSItLE  TORNADO 

VORTEX.  <U) 

OeSCRIATIVE  note:  master's  thesis, 

*f  TAP  OEVINC, JAMES  C.  t 

JNCLASSiriCO  REPORT 

SUPPLEMENTARY  NOTE:  AVAILASLE  COPY  RILL  NOT  PERMIT  POLLY 
LCCISLE  reproduction.  REPRODUCTION  RILL  SE  MADE  IP 
REQUESTED  BY  USERS  OP  OOC.  COPY  IS  AVAILABLE  POR  muslIC 
SALE. 

descriptors:  (•tornadoes,  VORTICES), 

< «  :;*C0R0L06ICaL  parameters,  TORNAOOES).  MOOEL 
THEORY,  PHOTOQRAPhIC  ANALYSIS,  PRESSURE,  PLUID 
MECHAN  icS 

lOENTIPIERS:  THESES 

the  tornado  IS  The  smallest  yet  most  DESTRUCTIVE  OP 
ALL  STORMS.  ITS  SMALL  SIZE.  INTENSITY,  AND 
INPREQUENCY  REDUCE  CONSIDERABLY  THE  CPPORTUNITV  TO 
OBTAIN  USEPUL  DATA  ON  THE  REQION  INSIDE  OP  THE 
VISIBLE  PUNNEl.  THE  CLOSEST  APPROACH  TO  A 
RECOROINS  INSTRUMENT  IN  REPORTS  STUOIEO  BY  ThE  RRITCR 
RAS  THREE  hundred  METERS.  THE  LACK  OP  INPORMATION 
REQAROINQ  THE  PUMMEL  REQION  nAS  SETtOwSLY  HANDICAPPED 
THE  UNOCRSTANoINQ  OP  THE  TORNADO  SVRUCTURE*  IN 
THIS  STUDY,  A  PJNST  APPROXIMATE  MODEL  RaS  DEVELOPED, 
PRINCIPALLY  QEOMETRICALLY  AND  KINEMATICALLY,  TO 
OEML'NSTRATC  The  reasonable  existence  op  THC  'SHELL 
STRUCTURE'  OBSCRVEO  IN  THC  INITIAL  OCVELOPINQ  STASES 
OP  TORNADOES  AND  RATEPSPOUTS.  THIS  PEATURE  RAS 
SHORN  TO  result  PRQH  A  NARROR  RADIAL  ZONE  OP 
SUBCONOENSAT ION  PRESSURE  BOUNDED  y  tme  INNER  RADIUS 
BY  CONTACT  RiTM  ORY  AIR  IN  THE  CO*-  OP  THE  PUNNEL. 
RELATINS  the  parameters  TO  OBSERVATIONS  PROM 
NATURE,  IT  RAS  OEVELOPED  THAT  ONLY  LOR  LEVEL  PLOR  OP 
AN  INITIAL  depth  OP  ABOUT  SIXTY  rfTERS  OR  LESS  SHOULD 
BE  CONSIDERED  AS  CONTRIBUTINf  TO  THE  TOTAL  INPLOR 
PROP  Th!,  OUTER  REBION.  IT  RAS  PURTHER  SHORN  THAT 
THE  RADIAL  distance  PROM  RHICH  A  TORNADO  DRARS  ITS 

external  Support  is  shall,  about  one-half  hue  or 

LESS.  (U) 
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NATIONAL  SEVERE  STORNS  LAB  NORNAN  OKLA 

RARERS  ON  REAThER  RADAR,  ATHOSRHERIC  TURBULENCE. 

SFERICS  AND  DATA  RR0CESSIN6.  (U) 

0E5CR1RT1VE  NOTE:  TECHNICAL  NOTE, 

AUS  69  |<4NR  CL  ARK  .CHARLES  6.  { 

COBB.RULIAH  E.  lOOOLEY.J.  T.  ( OR  A  Y  .  K  A  ThR  YN  C.  i 
HERRMANN iRILL I  AN  E.  t 
RERT.  NO.  NSSL-2N 

monitor;  rb.dc  .  tn»i 

unclassified  rerort 
surrlenentary  note: 

OESCRIRTORS:  ( • ME TEOROL 00  I C AL  RADAR,  RCRORTSi, 

( •ATMOSRHERIC  MOTION,  RERORTSi,  < • A TMOSRHE R  I  > S  , 

RERORTSl,  («0ATA  RROCESSINC  SYSTEMS,  REATHER 
FORECAST  INC)  ,  HAIL.  RATER.  ICE,  THUNDERSTORMS, 

LIOHTNiNfi.  RADAR  ECHO  AREAS,  REATHCR  STATIONS, 
METEOROLOOY  (U> 

identifiers:  severe  storms  RROJECT  IU> 

contents:  RSR-f7  reflectivity  measurements  and 

HAIL  OBSERVATIONS!  THUNDERSTORM  TURBULENCE  AND 
radar  ECHOES!  IRAN  DATA  STUDIES!  CIRCULARLY 
ROLARIZABLE  radar  and  hail  DETECTION!  RAVE  LENSTH 
OERENOENCE  OF  THE  RADAR  REFLECTIVITY  OF  RATER  AND  ICE 
SRHERES!  SFERIC5  RECERTION  aT  iOO  KC./SEC., 

RADAR  ECHOCSi  AND  SEVERE  REaThER:  LOCATINO  AND 
TRACKINO  areas  of  LIShTnINO!  nssl  raoarhyoroloqt 
RROORAMI  COMRUTER  RROSRAM  FOR  CALCULATING  AVERAGE 
lengths  of  REATHER  RADAR  ECHOES  AND  RATTERN 
RANOEONESS!  DATA  RROCESSING  AT  NSSL  IN  IRANI 
RADAR  DATA  ACQUISITION  TECHNIQUES!  AND  NSSL 
MESOSCALE  NETRORK  OF  SURFACE  STATIONS.  {U» 
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research  on  characteristics  and  ErrECTS  or  severe 

SrORNS.  (U) 

OESCRIRTIVE  note:  ANNUAL  SUHHARY  RERT.  NO.  I. 

AUfi  4f  iTOr  CARLSON. T.  N.  iLUOLAN.r.  H.  | 

SREEN.J.  S.  A.  IHCILVEEN.J.  r.  R.  I 

contract:  Ar  eoarar-ao 

NONITOR:  ArCRL  •  as-tto 

unclassified  rerort 

SURRLEHENTARY  NOTE: 

OESCRIRTORS:  <«STORHS,  AIR  HaSS  ANALYSIS).  (aAIR 

HASS  analysis.  STORHSI,  ATHOSRHERIC  NOTION, 

NETEOROL06ICAL  RARANETERS.  HAIL.  TORNADOES. 

THUNOERSTORHS.  REATHER  FORECASTINC  (U> 

IN  THE  FIRST  HART  OF  THIS  RERORT  AN  EXAN1NAT|0N  |S 
HADE  OF  THE  LARCE-SCALE  CONDITIONS  UNDER  RHICH  SEVERE 
LOCAL  STORHS  OEVELOR.  DETAILED  CASE-STUDIES  HAVE 
BEEN  HAOE  IN  RESRECT  OF  ill  SITUATIONS.  FIVE  OF  RHICH 
ARC  OCSCRIBEO  HERE.  IN  TRO  OF  THESE.  OVER 
RESTCRN  EURORE.  SEVERE  HAlLSTORHS  OCCURRED.  ONE 
RITH  tornadoes.  AND  IN  ANOTHER  STORHS  FAILED  TO 
OEVELOR.  IN  The  other  TRO  SITUATIONS.  TORNAOIC 
HAlLSTORHS  &CVCLORCO  OVER  AMO  NEAR  THE  STATE  OF 
OKLAHOHA*  IT  IS  CONCLUDED  THAT  TKf  OCCURRENCE  OF 
THE  HOST  intense  STORHS  DEFENDS  URTN  A  FAVOURABLE 

cohrination  of  ococrarhical  and  LARSE-SCALC 
ATHOSRHERIC  FLOR  FEATURES.  IN  THE  SEVERAL  CASE 
STUDIES  THE  TeCHNIOUE  OF  ANALYSIS  USED  ISENTROFIC 
charts  SHORINC  the  'LOR  RELATIVE  TO  A  LARCE-SCALE 
NOTION  STSTEH.  ASSUHEO  TO  BE  IN  A  STEADY  STATE.  IN 
the  second  RAHT  OF  THE  RERORT  THIS  TECHNIOUE  IS 
DISCUSSED  AND  SHORN  TO  HAVE  SOHE  A0VANTA6CS  OVER 

conventional  hethoos.  sufficient  to  justify  its 
further  EIAHINATION.  (AUTHOR)  lU) 
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AIR  FORCE  CAHBR106C  RESEARCH  LABS  L  6  HANSCON  FIELD 
MASS 

A  FAMILY  OUTBREAK  OF  SEVERE  LOCAL  STORMS.  A 
COMPREHENSIVE  STUDY  OF  THE  STORMS  IN  OKLAHOMA  ON  2A 
MAY  19*2.  PART  I.  <UI 

descriptive  note:  special  REPT.. 

SEP  49  BRORNINfi.KE  ITH  A.  i 

FUJI TA  .TETSUYA  | 

PROJ:  AF-8420 

task:  842009 

monitor:  AFCRL.AFCRL  49-*9»  ll).SR-22 

UNCLASSIFIED  REPORT 

surplementary  note: 

descriptors:  (•storms.  Oklahoma),  (•air  mass 

ANALYSIS.  STORMS).  TORNADOES.  HAIL.  REATHER 
STATIONS;  METEOROLOGICAL  RADAR.  PHOTOGRAPHIC 
TECHNIQUES.  ATMOSPHERICS,  RADIOACTIVE  FALLOUT. 
atmospheric  motion,  MATHEMATICAL  MODELS, 

REATHER  FORECASTING  (U) 

this  monograph  IS  A  CASE  STUDY  OF  AN  OUTBREAK  OF 
SEVERE  LOCAL  STORMS  THAT  PRODUCED  SEVERAL  TORNADDCS 
AND  EXTENSIVE  LARGE  HAIL  IN  OKLAHOMA  ON  24  MAY 
1942.  SEVERAL  AUTHORS  HAVE  COMErINEO  TO  DESCRIBE 
The  organization,  structure,  and  EVOLUTION  OF  THESE 
STORMS  FROM  A  NUM8CJ  OF  POINTS  OF  VIER.  THE  STORMS 
ARE  analyzed  on  FOUR  DIFFERENT  SIZE  SCALES:  III 
AS  PRODUCTS  OF  THEIR  LARGE-SCALE  ENVIRONMENT. 

(2)  AS  members  of  a  MESOSCALE  SYSTEM  OR  FAMILY 
UNIT.  (2)  AS  INDIVIDUAL  EVOLVING  CELLS.  AND 
(•I  AS  TORNADO  AND  HAIL  FACTORIES.  RITH  THE 

emphasis  on  THE  tornadoes  and  The  hailstones 
themselves,  data  are  obtained  from  conventional 
synoptic  and  MESOSYNOPTIC  netrorxs.  visual  and 
photographic  observations,  surface  REATHER  SURVEYS, 
REATHER  RADARS,  SFERICS  DETECTORS,  BALLOON  TRACKS. 
RADIOACTIVITY  hEASUREMCnTS  IN  PRECIPITATION,  AND 
hailstone  thin  SECTIONS.  SIMPLE  MODELS  ARE 
"RESENTED  DESCRIBING  THE  AIRFLOR.  STRUCTURE  ANO  LIFE 
CYCLE  OF  individual  SEVERE  LOCAL  STORMS.  (AUTHOR) 

(  U  ) 
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ANCRICAN  NCTCOROLOCICAL  SOCIETY  ROSTON  NASS 
SPECIAL  features  OF  THE  RAOAR  CHARACTERISTICS  OF 
THUNOERSTORN  CLOUDS.  (U) 

descriptive  note:  research  translation* 

DEC  «f  17F  SASHINA.S.  S.  ISALHAN.E.  H. 

I 

REPT.  no.  t-r-sjp, 
contract:  af  iviAaSfStRO. 

NONITOR:  TT  .  A***OAt2 

UNCLASSIFIED  REPORT 

supplencntart  note:  OSOSCNNOSTI  RAOIOLOKATSIONNYXH 
KHARAKTERISTIK  SROZOVYKH  OBLAKOV.  TRANS.  OF 
GLAVANAYA  Sf OF | Z 1 CHESK A YA  OBSER V ATOR I Y A  .  LENINGRAD. 

TRUDY  (USSR)  Ni72  PlT«>2f  |9«f. 

descriptors:  < •cunulonimbus  clouds,  radar  echo 

AREAS).  (•THUNOCRSTORNS.  RADAR  ECHO  AREAS). 

( •HETEOROLOGICAL  RAOAR.  THUNOERSTOPHS ) .  (•RADAR 
ECHO  AREAS.  THUNOERSrORHS) *  REATHER  FORECASTINB. 
HETEOROLOGICAL  PHENOHENA,  USSR  (U> 

THE  ARTICLE  TREATS  THE  PROBLEN  OF  IDENTIFICATION  OF 
.ZGIONS  BITH  INTENSE  THUNOERSTORN  ACTIVITY  AGAINST 
THE  BACRGROUNO  OF  THE  GENERAL  FIELO  OF  CUNULONINBUS 
CLOUDS.  THE  RaOAR  CRITERIA  OF  THUNOERSTORN  CLOUDS 
ARE  INOICATEO  BITH  ALLOBANCE  FOR  THE  DYNANICS  OF 
their  OEVELOPnENT*  (AUTHOR)  (U) 
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DOUGLAS  AIRCRAFT  CO  INC  SANTA  MONICA  CALIF  MISSILE  AND 
SPACE  SYSTEMS  OlV 

THE  EVOLUTION  OF  CUMULUS  CLOUDS!  A  NUMERICAL 
SIMULATION  AND  ITS  COMPARISON  AGAINST 

OBSERVATIONS.  CUl 

DESCRIPTIVE  NOTE!  F»NAL  REFT.. 

MAR  *«  IM9P  MURRAT.F.  R.  I HOLL 1 NOEN ,  A . 

n.  I 

REFT.  NO.  SM-M9I72. 
contract:  N0NR-M71«(00> (X> 

.'NCLASSfFICO  REPORT 

supplementary  note: 

descriptors:  <«cuhulus  clouds,  mathematical 

MODELS),  tropical  REGIONS,  HYDRODYNAMICS. 

THERMOOYNAriCS,  METEOROLOGICAL  PARAMETERS, 
PROGRAMMINGcCOMPUTERSi .  ATMOSPHERIC  SOUNDING, 

THEORY,  CORRELATION  TCCHNIGUES  (U) 

ATMOSPHERIC  thermal  CONVECTION  ON  THE  CUMULUS  SCALE 
IS  INVESTIGATED  BY  NUMERICAL  SOLUTION  OF  THE 
APPROPRIATE  CGUATIONS  OF  HYDRODYNAMICS  AND 
THERMODYNAMICS.  INITIAL  CONDITIONS  ARE  BASED  ON 
REAL  OR  SYNTHETIC  ATMOSPHERIC  SOUNDINGS.  THE  ONE 
CASE  OF  synthetic  DATA  STUDIED  «AS  INCLUDED  TO 

compare  the  model  rith  a  previous  simpler  model, 

THE  other  cases  ARE  BASED  ON  ACTUAL  TROPICAL 
MARITIME  SOUNDINGS,  TRO  OF  RHICH  CORRESPOND  RITH 
conoitions  studied  BY  The  naval  research 

LABORATORY  BY  MEANS  OF  INSTRUMENTED  AIRCRAFT. 

THE  SIMULATED  CLOUDS  ARt!  FOUND  TO  AGREE  IN  MANY 
RESPECTS  RITH  THE  REAL  CLOUDS,  AND  IN  THOSE  DETAILS 
IN  RHICH  THEY  DISAGREE  POSSIBLE  ElPLANATIONS  IN  lERMS 
OF  LIMITATIONS  OF  THE  MODEL  AND  OF  TECHNI8UE5  OF 
AERIAL  OBSERVATION  ARE  DISCUSSED.  AMONG  THE 
FEATURES  DISCUSSED  IN  SOME  OETAU.  ARE  EDDY  TRANSFER 
mechanism  and  THE  effects  OF  MULTIPLE  IMPULSES. 
RECOMMENDATIONS  ARE  MADE  FOR  FURTHER  IMPROVEMENT  TO 
the  model  and  for  additional  field  OBSERVATIONS. 

IT  IS  CONCLUDED  that  THIS  TYPE  OF  NUMERICAL  STUDY 

combined  rith  aerial  observation  of  real  clouds 

OFFERS  A  VERY  EFFECTIVE  METHOD  FOR  THE  STUDY  OF 
CUMULUS  dynamics.  (AUTHOR)  <UI 
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A  stuot  or  the  hicrorhtsical  hechanish  of  rarh-clouo 

RRECiriTATION,  (Ul 

AN  RR  HSIU-CHI .CHOU  I 

RERT*  no.  TRAN3-CNH.A9-f H a  I  . 

CONTRACT:  AF  I  9 ( 420 ) -S079 . 

UNCLASSiriEO  RCRORT 

SURRLEHEnTART  note:  translated  SUHHART  and  tasle  or 
CONTENTS  aRREARINO  IN  THE  H0NO6RARH.  REPRINTED  FROH  THE 
SCIENCE  PRESS*  REKINfi  (CHINA).  194N.  lOSR. 

descriptors:  (•clouds.  •ATHOSRHERIC 

RRECI^ITATIONt .  («CH|NA.  NCTEOROLOfiT I  . 

CLIHATOLOCY  (Ul 

THIS  HONO«RaRh  on  HOOCRN  HETCOROLOAT  CONTAINS  A 
SUHHART  or  THC  RESULTS  OR  A  5TU0T  OF  THE 
hicrorhtsical  hechanish  or  raRh-cloud  precipitation 
IN  CHINA  OURiNO  THE  PAST  THREE  TEARS.  INCLUDED 
IS  A  CRITICAL  SURVEY  OP  THE  RELATED  TOPICS 
INVESTHSaTEO  in  other  COUNTRIES.  THE  HONOSRaPH 
•E6INS  RITH  A  DISCUSSION  OP  THE  CHARACTERISTICS  OF 
the  STOCHASTI;  SRORTM  or  cloud  droplets.  rOLLOREO  IT 
A  REVIER  OF  TmE  THEORIES  OF  CLOUO-OROPLE T  SRORTM. 
the  effect  of  a  FLUCTUATINi  HUHIOITT  DISTRIRUTION 
ON  condensation  ORORTH.  THE  COLLISION  AND  COALCSCENCE 
SRORTH  IN  A  F|.UCrUATlN6  DENSITf  FIELD.  A  TURRULENCC 
riCLO  ANO  OUE  TO  FLUCTUATINi  VERTICAL  CURRENT,  AND 
the  hechanish  for  CLOUD  DROPLET  ELECTRIFICATION 
TOiETHER  RITH  THE  EFFECT  OF  ELECTRIC  CHARiE  ON 
COLLISION  ANO  COALESCENCE  SRORTH  ARE  EAAHINCD.  ON 
the  RASIS  OF  THE  RESULTS  ORTAlNED,  A  HORE  iCNERAL 

statistical  Theory  of  rarh-clouo  precipitation  is 
PROPOSED,  this  theory,  rhen  cohpareo  rith  the  past 
THEORY  of  iRAV I  tat IONAL  COLLISION  AND  COALESCENCE. 
PERHITS  A  HOPE  OiJECTIVE  iENERAL I T AT  I  ON  OF  FACTS. 

the  concept  or  stochasitc  process  introouceo  in 
THIS  Theory  can  also  re  eitendeo  to  the  study  of  the 
HICROPhYSICaL  processes  of  cool-clouo  precipitation. 

THE  theoretical  analysis  OF  THESE  PROILEHS  OFFERS  A 
HER  APPROACH  TO  THf  UNOERSTAND I Ni  ANO  FURTHER  STUOT 
OF  THE  NICROPhYSICAL  PROCESSES  OF  CLOUD  AND  FOR 
PRECIPITATION.  (TRANSLATOR)  (Ul 
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COLORADO  STATE  UNIV  ro«T  COLLINS  OE^T  OF  ATN05FMEBIC 
SCIENCE 

southeast  ASIA  NONSOON  STUDY. 

OESCRIFTIVE  NOTE:  TECHNICAL  KENT.  NO.  2,  I  SEP>1|  DEC 

4». 

FEB  *4  38P  A IEHL .HCNBCRT  I 

CONTRACT:  0A-2B-0A»-AHC-0120J<E», 
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UNCLASSIFIED  REPORT 

SUPPLENENT ary  note: 

descriptors:  <*S0UTHEAST  ASIA,  •CLIMATOLOGY), 

(•TROPICAL  CYCLONES.  SOUTHEAST  ASIA),  AIR  HASS 

analysis,  hcteorologt 
identifiers:  monsoon 

the  objective  of  this  program  has  been  to 
investigate  the  folloring  aspects  of  this  seasonal 
reversal:  (1)  definition  of  th#:  onset  of  the 
summer  monsoon  over  SOUTHEAST  ASIA  AND 
statistical  ANALTSIS  of  ONSCTSl  (2)  RCLE  OF  THE 
TROPICAL  CTCLONE  DURING  THE  ONSETl  O)  SEASONAL 
changes  of  upper-air  CUPRfNTS  OVER  ASIA  AND  THE 
DIFFERENCES  WHICH  MAT  EXIST  BETWEEN  LATE  AND  EARLY 
onset  YEARSI  (R)  influence  OF  SEASONAL  HEATING 
ANO  CHANGES  IN  TNERMOOYNAHIC  STRUCTURE  OF  THE 
atmosphere  over  SvOUTHERN  ASIA  DURING  ONSETS. 

(>l  RETARDATION  OF  THE  MONSOON  OVER  INDIA  AS 
compared  SITH  southeast  ASIA.  GENERALLT.  THREE 
TYPES  OF  synoptic  disturbances  CAN  BE  FOUND  OVER 
southeast  ASIA.  THE  WARM  CORE  CASE  HAS  BEEN 
DESCRIBED  IN  ThIS  SERIES  OF  TECHNICAL  REPORTS 
(Mi  THE  COLO  COPE  CASE  BILL  BE  STUDIED  NEXT. 
the  THIRD  CASE.  The  EQUATORIAL  SHEARLINE 
(EQUAYoRUl  convergence  ZONE)  IS  THE  OBJECT  OF 
THIS  STUDY.  ITS  PURPOSE  IS  TO  OETERHINE  THE 
AVERAGE  field  of  hqTION  ANO  ThC  DISTRIBUTION  OF 
PRECIPITATION  ON  A  cross-section  NORMAL  TO  TmE 
SHIARLINE.  (AUTHOR) 
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UNCLASSIF  IID 


/LOJ93 


UNCLASSIFIED 


DOC  RCFORT  6tBLI06NAPHY  SEARCH  CONTROL  NO.  /L0993 
AO-A91  113  S/2 

ENNANUCL  COLL  BOSTON  HASS  ORIENTAL  SCIENCE  LIBRARY 
A  CYNANtC  analysis  OF  THE  OEVELOFhENT  OF  CUMULONIMBUS 
INCUS.  (U) 

OESCRir^TIVE  note:  RESEARCH  TRANSLATION. 

FEB  AA  20P  SHIN6-SHCN6.LI  IJIH- 

PIN6.CHA0  lYl IN-CHYAU.HWU  t 
REPT.  NO.  EMM-A»-2Ai 
contract:  AF  19(A2lt-B073, 

MONITOR!  TT  .  AA-A1022 

unclassified  REPORT 

SUPPLEMENTARY  NOTE!  TRANS.  OF  CH*1  HSIANF  HSUEH 
PAO  ICHINESC  PEOPLE'S  REPUBLIC)  V2S  N2  P22B-22 

IVAN. 

descriptors:  («CUMUL0NIHBUS  clouds.  DYNAMICS). 

MATHEMATICAL  MODELS,  NONLINEAR  DIFFERENTIAL 
equations*  thermodynamics,  meteorology,  china  (U) 

lOENTIFeERS:  CUMULONIMBUS  INCUS  IU> 

THIS  PAPER  ANALYZES  THE  DEVELOPMENT  OF  THE 
CUMULONIMBUS  INCUS  USING  AN  APPROXIMATE  SOLUTION  OF 
THE  NON«LINEAR  DIFFERENTIAL  EQUATIONS  OF  CUMULUS 
DYNAMICS  IN  «HICH  THE  LATENT  HEAT  OF  CONDENSATION  IS 
CONSIDERED*  IT  IS  SHORN  THAT  THE  INCUS  STRUCTURE 
IS  A  necessary  consequence  OF  A  STRONG  CUMULUS 
DEVELOPMENT*  (AUTHOR)  '  lU) 
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UNCLASSIFIED 


/L0792 


UNCLASSIFIED 


OOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /10792 

AD-631  966  ‘*/2  lT/9 

AMERICAN  METEOROLOGICAL  SOCIETY  BOSTON  MASS 

SOME  RESULTS  OF  RADAR  OBSERVATIONS  OF  THE  DEVELOPMENT 

OF  CU  CONG  CLOUDS  AND  THE  RESULTS  OF 

MODIFICATION.  (U» 

DESCRIPTIVE  note:  RESEARCH  TRANSLATION, 

MAR  66  27P  BOROVIKOV.A.  M.  IKOSTAREV.V. 

V.  ISHUPI ATSKI  I  ,  A.  B.l 
REPT.  NO.  T-R-510, 
contract:  AF  19(628)-3e80. 

monitor:  TT  ,  66-61198 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  NEROTORE  REZULTATY 
RADIOLOKATSIONNYKH  NABLIUDENH  CVOLIUTSII  MOSHCHNO- 
KUCHEVYKH  OBLAKOV  I  REZULTATOV  VOZDE ISTV I YA  ,  TRANS. 

OF  TSENTRALNAYA  AEROLOG I CHESK AYA  OBSER V ATOR I Y A . 

TRUDY  <USSR)  N97  P2R-RO  I96*». 

descriptors:  (•meteorological  radar,  CLOUDS), 

(•CLOUDS,  RADAR  SCANNING),  (•THUNDERSTORMS, 

RADAR  SCANNING),  RADAR  ECHO  AREAS,  CUMULONIMBUS 
CLOUDSi  HAIL.  REDUCTION,  METEOROLOGY.  USSR  (U) 

THE  APPARATUS  AND  METHODS  FOR  RADAR  OBSERVATIONS  OF 
the  development  of  CU  CONG  AND  CB  CLOUDS  ARE 
DISCUSSED.  ANALYSIS  OF  THE  OBSERVATIONAL  DATA 
PROVIDED  PRELIMINARY  INDICATIONS  OF  THE  HAIL  CONTENT 
or  CB  CLOUDS,  AND  SOME  CRITERIA  ARC  PROPOSED  FOR 
DETERMINING  THE  EFFECT  OF  ARTIFICIAL  MODIFICATION 
AIMED  AT  PREVENTING  HAIL  DAMAGE*  (AUTHOR)  (U) 


285 


UNCLASSIFIED 


/L0992 


UNCLASSIFIED 


DOC  REPORT  BIBLI06RAPHY  SEARCH  CONTROL  NO.  /L0>93 

AO-692  016  H/2 

NETEOROLOCY  RESEARCH  INC  ALTAOENA  CALIF 
ANALYSIS  OF  FlABSTAFF  DATA.  (U) 

DESCRIPTIVE  NOTEI  REPT.  NO*  A*  I  NOV  6R-91  DEC  6f 
(FINAL) I 

APR  66  Hap  HACCREAOY.PAUL  B.  ,JR.t 

SHITH. THEODORE  B.  I «E I NSTE I N , AL AN  I.  I 
contract:  0A-2a*QH9-AHC-00H06<E)  , 

PROJ:  0A-1V0-IH90I-B-99A-06, 

honitor:  ecoh  ,  oohoa-f 

unclassified  report 

SUPPLENENTARY  note:  see  also  AO-627  tH7. 
descriptors:  (*CL0U0S,  phase  studies). 

(•RAINDROPS.  NUCLEATION),  (cSTORHS. 

OYNAHiCS).  HETEOROLOGICAL  INSTRUNENTS.  BATER 

VAPOR.  CONVECTION) ATMOSPHERIC)  .  ATMOSPHERIC 

CONDENSATION.  METEOROLOGICAL  PHENOMENA. 

meteorological  parameters.  Scientific  research. 

ARIZONA  (U) 

identifiers:  flagstaff  network  (U) 

the  continuous  particle  collector  proved  capable  of 
YIELDING  quantitative  DROPLET  DISTRIBUTION  DATA  AND 
qualitative  Information  on  larger  mydrometeors.  in 
the  flagstaff  convective  clouds  The  droplet 
concentrations  were  high.  600  to  2000  PER  CC  NEAR 
CLOUD  BASE.  AND  SOME  CORRELATION  NAS  NOTED  VERSUS 
UPCURRENT  strength.  DRIZZLE-SIZE  DROPS  GREW  IN  THE 
CLOUD  CORES  BY  COALESCENCE.  STARTING  FROM  LARGE 
DROPLETS  (SUBSTANTIALLY  LARGER  THAN  THE  SMALL- 
DROPLET  POPULATION)  WHICH  WERE  PRESENT  EVEN  AT 
CLOUD  BASE  IN  CONCENTRATIONS  OF  20  PER  LITER.  A 
POSSIBLE  SOURCE  OF  SUCH  LARGE  DROPLETS  IS  CONSIDERED 
TO  BE  GIANT  SALT  PARTICLES.  PERHAPS  AUGMENTED  FROM  A 
MARITIME  CONDENSATION  NUCLEI  DISTRIBUTION  BY 
coalescence  effects  in  PREVIOUS  CLOUDS.  THE  GROWTH 
RATE  OF  DROPLETS  ON  SUCH  NUCLEI  IS  CALCULATED  FOR 
SEVERAL  parcel  ASCENT  RATES.  3RAUPEL  WAS 
ENCOUNTERED  REGULARLY  AT  -«  AMD  -AC.  MOSTLY  OUTSIDE 
CELL  CORES.  SUGGESTING  THE  RAP'D  FREEZING  AND  RIMMING 
OF  THE  drizzle-size  OKOPS.  TmE  PRINCIPLES  OF  CLOUD 
MODIFICATION  TECHNIQUES  ARE  CONS  DERED.  THEY  SHOW 
that  The  TRANSITORY  SEEDING  METHODS  USED  IN  lt62  AND 
IV69  WOULD  NOT  BE  EXPECTED  TO  SHOW  LARGE  EFFECTS,  AND 
SO  TECHNIQUES  ARE  SUGGESTED  WHICH  CONSIDER  DIFFUSION 

effects  and  Cloud  seeoability  (especially  buoyancy 

ASPECTS).  (AUTHOR)  (U) 
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UNCLASSIFIED 


/L0XR3 


UNCLASSir lEO 


OOC  KCPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /L0193 

A0-A72  AlO  R/3  t/3 

AERONAUTICAL  SYSTEMS  DIV  RR 1 GhT-RaTTERSON  AEB  OHIO  DEPUTY 
EOR  FLIGHT  TEST 

PROJECT  ROUGH  RIDER.  IVif.  PHASE  1  •  PHASE  II.  (U) 

DESCRIPTIVE  note;  FINAL  SUMMARY  REPT.  APR-AUG  AS, 

MAR  *A  73P  MILLER, EORARO  I 

PROJ:  AF-B420( AOS) , 

MONITOR!  ASD  i  TR«AA-9 

UNCLASSIFIED  REPORT 

supplementary  NOTE! 

descriptors:  (•thunderstorms,  •RESEARCH 

AIRCRAFT).  METEOROLOGICAL  PHENOMENA,  STORMS. 

penetration,  flight  paths,  aircraft,  damage, 

AIRBORNE,  METEOROLOGICAL  INSTRUMENTS, 

METEOROLOGICAL  PARAMETERS,  ALL-REATHER 
AVIATION 

identifiers:  rough  rider  project,  F-IOOF 

AIRCRAFT 

THIS  REPORT  states  THE  OBJECTIVES  OF  PROJECT 
ROUGH  RIDER  AS  «ELL  AS  DISCUSSES  THE  TEST 
instrumentation  used  on  the  penetration  F-IODF 
AIRCRAFT,  other  TOPICS  COVERED  ARE  FLIGHT 
OPERATIONS.  AIRCRAFT  DAMAGE,  LOCATION  OF  ARCHIVED 
DATA,  AND  CONCLUSIONS  AND  RECOMMENDATIONS  FOR  FUTURE 
THUNDERSTORM  PENETRATIONS.  THIS  REPORT  IS 
DOCUMENTARY  OR  HISTORICAL  IN  NATURE  AND  GIVES  AN 
OVERALL  PICTURE  OF  PROJECT  ROUGH  RIDER  )»AR, 

BUT  NOT  A  detailed  ANALYSIS  OF  THE  ACCUMULATED  DATA. 
the  VARIOUS  SOURCES  FROM  RHICH  SUCH  ANALYSES  CAN  BE 
OBTAINED  ARE  REFERENCED  IN  THIS  REPORT.  (AUTHOR* 

(  U  ) 
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UNCLASSIFIED 
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UNCLASSIFIED 


DOC  REFORT  BllLIOCRARHY  SEARCH  CONTROL  NO.  /L09f3 

A0-A92  *4t  1/T 

RENNSTLVANIA  state  UN»y  UNIVERSITY  RARR 
RESEARCH  IN  FOUR-OIHENSIONAL  OIACNOSIS  OF 
STORN  CLOUD  SvSTEHS. 

OCSCRIRTIVE  note:  SCIENTIFIC  REFT.. 

JAN  44  42F  DAN IELSEN . EON  I N  F. 

REFT.  NO.  SCIEnTIFIC-I  . 

CONTRACT:  AF  1 « < 42t I -4742 . 

FROJ:  AF-444Ri 

task:  449102. 

nonitor:  afcrl  .  44-90 

unclassified  REFORT 
sufflehentary  note: 

OESCRIFTORS:  (•AIR  HaSS  ANALYSIS.  •STORHSt. 

(•■EATHER  FORECASTINC,  NUHERICAL  HETHOOS  ♦ 

FROCEOURESI.  CYCLONES.  CLOUDS.  ATNOSFHERIC 
FRECIFITATlONi  ATNOSFHERIC  NOTION.  HATHENATICAL 
FREOICTION  (U) 

THE  RAFIOLT  OEVELOFING  STORH  OF  28-90  NOVEMBER 
1949  IS  SELECTED  TO  ESTABLISH  TECHNIQUES  FOR  TESTING 
the  RELIABILITT  QF  VARIOUS  DIAGNOSTIC  FROCEOURES. 

THE  METHOD  OF  CONSTRUCTING  ISENTROFIC  TRAJECTORIES 
IS  DISCUSSED  AND  THE  RESULTS  OF  AFFLTiNG  THESE 

trajectories  to  determine  average  vertical  motions 

ANO  RELATIVE  HUMIDITIES  ARE  FRESENTED*  THESE 
results  RHICH  AFFLT  at  the  MIO-TIME  BETRCEN  THE 
STANOARO  radiosonde  RELEASES  FERMIT  COMFaRISONS  TO 
BOTH  THE  observed  CLOUDS  ANO  FREC I F | T A T I  ON . 

SFECIAL  intermediate  soundings  are  available  RHICH 
FROVIOE  A  DIRECT  CHECK  ON  THE  AOVECTED  MOISTURE  AND 

AN  indirect  Check  on  tme  trajectories,  comfarisons 
ARC  ALSO  made  RITH  MACHINE  CALCULATED  INSTANTANEOUS 
vertical  MOTIONS.  IN  GENERAL,  IT  IS  FOUND  THAT  THE 
vertical  MOTIONS  DERIVED  »^ROM  THE  ISENTROFIC 
trajectory  method  FROVIDE  the  greatest  resolution  AND 
CLOSEST  AGHEEmENT  RITH  THE  REFORTED  CLOUDS  AND 

FRECIFITATIION.  (AUTHOR!  (U)  » 
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UNCLASSIFIED 
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UNCLASSir  ICD 


DOC  KCPOKT  BIBLI06RAPHY  SCAHCH  CONTROL  NO.  /).0992 
AD-A7N  709  R/2 

CHICACO  UNIV  ill  OCRT  OF  THt  CCORHYSICAL  SCICNCCS 
HCSOMCTCOROLOtlCAL  STUDICS.  lU) 

OCSCRIRTIVE  NOTE:  FINAL  REFT.,  1  FEB  *9-71  JAN  **, 

AFR  **  MOF  BRORN,  ROCCR  A.  I 

contract:  AF  |«(*2Rl-<<a07.C«B-RB6-*l 

PROj:  AF-B420. 

task:  1*2002. 

monitor:  AFCRL  **-778 

UNCLASSIFIED  REFORT 

SUFFLEmENTARY  note:  brant  CRC-RB6-70. 

OESCRIFTORS:  (•CUMULONIMBUS  CLOUDS,  •ATMOSPHERIC 

MOTIONt,  (•THUNDERSTORMS,  DYNAMICS), 

METE0R0L06ICAL  PARAMETERS,  AIR  MASS  ANALYSIS, 
PHOTOBRAMMETRY ,  MATHEMATICAL  MODELS 
IDENTIFIERS:  MESOMETEOROLOBY  PRDJECT 

the  report  consists  of  three  SEFARATE  reports  ON 
MESOMETEOROLOBICAL  STUOIES.  TBO  OF  THE  REPORTS 

make  use  of  data  bathered  over  the  flabstaff 

MESOMETEOROLOBICAL  NETRQRK  DUNINB  THE  SUMMERS  OF 
AND  19*1.  THE  BRORTH  RATE  OF  OROBRAPHIC 

cumulonimbi  «as  determineo  by  both  surface  and  aerial 

FHOTOBRAMMETRY.  a  set  OF  EBUATIONS  RERE  DEVELOPED 
FOR  COMPUTINB  EDDY  VISCOSITY  ANC  DIFFUSION 

coefficients  rithin  rotating  and  nONROTATINB 
CONVECTIVE  CURRENTS.  ENCRBY  COMPUTATIONS  RERE  MADE 
FOR  BOTH  CUMULI  AND  CUMULONIMBI.  THE  THIRD  REFORT 
summarizes  the  various  EXPLANATIONS  FOR  THE  HIGH 
PRESSURE  BENEATH  THUNDERSTORMS  AND  PRESENTS  ONE  MORE 
contribution  to  the  controversy.  (AUTHOR)  (U) 


(U) 

(U) 
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unclassified 
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UNCLASSir  ICO 


OOC  KC^ORT  SIBLI06RARHY  ilARCH  CO.^TROL  NOi  /L07f2 

A0-A29  049  H/2 

ARIZONA  UNIV  TUCSON  INST  OF  ATNOSRHCRIC  PHYSICS 
A  PNOTOtRAHNCTRIC  STUDY  OP  ThC  INITIATION  OP  CUNULUS 
CLOUDS  OVCR  mountainous  TCRRAIN.  (U) 

JUN  49  IIP  0R9ILLC,  HAROLD  Or  I 

CONTRACT:  N0NR>2I79i09i . 

UNCLASSlPieO  REPORT 

AVAILAIILITYI  PUBLISHCO  in  journal  op  THC 
ATNOSPhCRIC  SCICNCCS.  Y22  N4  P700>9  NOV  |949. 

SUPPLCNfcHTART  NOTC: 

descriptors:  (•cumulus  clouds,  •mountains). 

I •MICROMCTCOROlOOY .  MOUNTAINS)*  CLOUDS. 

PHOTOCRAMMETRT ,  STEREOSCOPIC  PNOTOtRAPHY. 

METEOROLOOICAL  PHCNOMCNA  (U) 

THE  initiation  OP  CUMULUS  CLOUDS  OVER  MOUNTAINOUS 
TERRAIN  IS  INVESTI6ATC0  PMOTOtR AMMETR I C ALL Y  . 

STEREO  PAIRS  TAKEN  AT  ONE-  AND  TRO*MtNUTC  INTERVALS 
ARE  analyzed  POR  POUR  DAYS  OP  CUMULUS  INITIATION  OVER 
the  SANTA  CATALINA  MOUNTAINS*  NORTHEAST  OP 
TUCSON*  ARIZONA*  CHARTS  OP  CROfTH  RATES*  CLOUD 
POSITION*  ANO  TRaCINSS  OP  CLOUDS  OVER  THE  MOUNTAIN 
RIOSES  ARE  PReSENTCO.  THE  ENVIRONMENTAL 
conditions*  represented  by  The  Tucson  radiosonde 

AND  RARIN  SOUnOINSS*  ARE  RELATED  TO  THE  SROBTH 
characteristics.  TIO  days  BITH  easterly  COMPONENTS 
IN  THC  RIND  ANO  T«0  RITh  RESTERLY  COMPONENTS  ARE 

analyzed,  the  srorth  characteristics  can  be  vastly 

OIPPERENT,  DEPENOINS  UPON  THE  RATER  VAPOR  CONTENT  OP 
THE  AIR  ANO  The  AMRICNT  RINDS*  THERE  IS  NO  OBVIOUS 
EPPECT  OP  THE  LAPSE  RATE  ON  THE  INITIAL  SRORTH  MATES. 
the  clouds  POMM  over  the  principal  mountain  RIOSES 

RITH  Their  base  topography  in  general  asreemcnt  bith 
the  RIOSE  topography  on  three  OP  THE  POUR  DAYS. 

THE  AMIIENT  rinds  determine  THE  POSITION  OP  THE 
CLOUDS  RITH  RESPECT  TO  THE  RIOSE  LINE.  THE  DAYS 
RITH  PAIRLT  STRONG  RINGS  SHOR  EVlDENCt.  OP  CLOUD 

pormation  in  suspected  lee  raves,  the  srorths  in 

THE  RAVES  ARC  MORE  VIGOROUS  AND  CITEND  TO  GREATER  ) 

HEIGHTS.  (AUTHOR)  lU) 
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UNCLASSIFIED 
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UNCLASSIFIED 


OOC  NEFONT  BIBLIOSRAFHY  SEARCH  CONTROL  NO.  /LOJf2 

AD-4J>  070  N/J  N/I 

ARIZONA  UNIV  TUCSON  INST  OF  ATMOSPHERIC  PHYSICS 
A  numerical  study  Of  THE  INITIATION  Of  CUMULUS  CLOUDS 
OVER  MOUNTAINOUS  TERRAIN.  iU) 

JUN  A*  I4P  ORVILLE.  NAROlO  0.  I 

contract:  NONR>2I77iO)>  . 

UNCLASSIFIED  REPORT 

availability:  published  in  journal  Of  ATMOSPHERIC 
SCIENCES.  V22  N*  PABN-ff  NOV  iVA*. 

supplementary  note: 

descriptors:  (•cumulus  clouds,  •nountainsi. 

( •MICROMETEOROLOGY  ,  MOUNTAINS!.  METEOROLOA I C AL 
parameters,  MATHEMATICAL  MODELS  (Ul 

THE  INITIATION  Of  CUMULUS  CLOUDS  OVER  MOUNTAINOUS 
TERRAIN  IS  INVESTI6ATCD  BY  MEANS  Of  A  NUMERICAL 
MODEL.  TRO-OIMENSIONAL  MOTION  IS  SIMULATED  OVER  A 
MOUNTAIN  AND  VALLEY.  CHAN6CS  AT  THE  MOUNTAIN 
SURFACE  OF  BOTH  TEMPERATURE  AND  RATER  VAPOR  INITIATE 
the  motion.  THE  EQUATIONS  ARE  SIMILAR  TO  OQURA'S 
(|«A2>  BUT  include  AN  EXTRA  BUOYANCY  TERM  DUE  TO 
RATER  VAPOR.  FIVE  CASES  HAVE  BEEN  NUMERICALLY 
INTEARATEO.  CASES  1  AND  ««  ARE  INCLUDED  TO 
DEMONSTRATE  THE  DYNAMIC  EFFECT  OF  RATER  VAPOR  BY 
COMPARISON  RITh  A  PREVIOUSLY  INTE6RATED  *ORT  MODEL.* 

CASE  I.  RHICH  ALLORS  EVAPORATION  AT  THE  MOUNTAIN 
surface,  causes  the  UPSlOPE  MOTION  TO  DEVELOP  AT  A  20 
PER  CENT  faster  Rayc  THAN  ThE  OHT  CASE.  CASE  *» , 

RMiCH  ALLORS  NO  evaporation  AT  THE  SURFACE,  AUQMENTS 
the  MOTION  OVER  that  OF  THE  DRY  CASE  BY  APPROXIMATELY 
10  per  CENT.  A  COMRARISON  OF  THE  RESULTS  RITH 
SRAHAM  AND  ORAOINIS*  (IVAO>  OBSERVATION  OF 

potential  temperature  and  rater  vapor  over  The 

SANTA  CATalINAS  SHORS  SOME  SIMILARITIES  BUT 
!NO!CATCS  that  the  NUMERICAL  MOOEC  '^AS  EDDY  MIXING 
effects  that  are  TOO  small,  case  2  IS  INCLUDED  TO 
CLOUD  INITIATION  ON  A  TYPICAL  TUCSON  SUMMED 
OAY  RITH  rain  in  the  MOUNTAINS.  ThE  INITIAL 
environmental  stability  is  BREATER  THAN  IN  CASE  1 
(J.B/KM  potential  TEMPERATURE  CHANGE  COMPARED  TO 
l.OC/RM  FOR  CASE  Ii,  BUT  THE  RATER  VAPOR 
content  in  case  2  IS  GREATER.  THE  EFFECT  IS  TO 
SLOR  The  OEVELOPMEhT  OF  The  SLOPE  RINOS  ANO  THE 
development  of  The  clouo.  cloud  initiation  occurs 

AFTER  approximately  T«0  HOURS  FROM  THE  ASSUMED 
INITIAL  equilibrium  CONDITIONS.  ThE  CLOUD 
OEVElOPMEN''  extends  over  jo  min.  the  position  of 
The  stream  function  centcr  ritm  respect  to  the  clouo 
outline  -S  crucial  to  The  shape  and  evolution  of  the 

CLOUOc  (AUTHORi  tu» 
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UMCLASSinZO 


OOC  RCPORT  •llLIO«ltAPHY  SCAACH  CONTflOL  NO.  /I.09f3 

A0-*>7  7}|  20/N  A/2 

■OOOS  hole  OCCANOCNAPHIC  INITITUTION  NASS 
THC  CONSTNAINTS  INPOSCO  ON  TONNAOO-L I KC  WOPTICCS  ST 
THC  TOP  AND  lOTTON  AOUNOANT  CONDITIONS.  lU) 

OISCNIPTIVI  NOTE!  RCVISCO  CO. 

DEC  if  70P  TUNNCP.J.  S.  I 

RCPT.  NO.  ■HOI-PEP-AA-AS. 

CONTNACT:  NONN-2ltAtOO) .NSP>iP-Y17 

PNOJ:  NN-OSY-OOAt 

UNCLASSIPICO  NEPOPT 

availasilitt:  puslisheo  in  jounnal  op  fluid 

NZCHANICS  V2S  PTY  P777>AOO  1«4A. 

SUPPLCNENTANT  NOTE:  REVISION  OF  NANUSCRIPT  RECEIVED  2t 
JUN  AS. 

descriptors:  (•tornadoes,  SINULATIONi, 

(•VORTICES.  TORNADOES*.  BOUNDAPT  LATER.  FLUID 
NCCHANICS.  TMEORT.  EIPCRINENTAL  DATA  (U> 

A  LABORATCRT  HOOCL  OF  A  TORNADO  VORTEX  RAS 
PRODUCED.  INCORPORATINA  TRO  FEATURES  RHlCH  ARE 
lELIEVEO  TO  BE  INPORTANT  TO  THE  UNDERSTAND  I N6  OF  THE 
ATNOSPNERIC  PhCNONENON,  BUT  RNICH  HAVE  BEEN  LAROELT 
IBNOREO  IN  PREVIOUS  STUDIES.  FIRST.  IT  RAS  SHODN 
THAT  K  VURTCX  CAN  BE  DRIVEN  FRON  ABOVE  BT  A  NECHANISN 
ANALOBOUS  TO  CONVECTION  IN  A  CLOUD.  AND  THAT  DENSITY 
OIFFCRENCES  R|TH|N  THE  FUNNEL  ITSELF  ARE  NOT 
essential,  associated  RITh  this  HCCHANISN  OF 
formation  is  a  CIRCULATION  IN  THE  VERTICAL.  RITH  AN 
UPFLOR  IN  the  centre  SURROUNDED  BT  A  COHPENSATINB 
ANNULAR  OORNFlOR,  SECONDLY,  THE  BOTTOM  BOUNDARY  IS 
SEEN  TO  HAVE  A  STRONB  INFLUENCE  ON  THE  VORTEX.  SINCE 
THE  OORN  AND  UP  r'LORS  ARE  LINKED  THERE  BY  A  RAPID 
RADIAL  INFLOR  IN  A  Th|N  BOUNDARY  LAYER.  AN 

approximate  Tmcoretical  description  of  such  a  vortex 
:s  ‘’NOPOSEO.  the  interior  ano  boundary  layer  flors 
ARC  FIRST  EIAhINEO  SEPARATELY.  AND  THEN  A  CONDITION 
IS  SOUBHT  RHlCH  makes  TME  TRO  SOLUTIONS  CONSISTENT. 

THE  START  INi-POINT  OF  THE  THEORY  IS  THE  ASSUMPTION 
CP  A  FORM  OF  STREAM  FUNCTION  RHlCH  DESCRIBES  A 
CIRCULATION  IN  TnE  VERTICAL  HAVINf  THE  ESSENTIAL 
FEATURES  OF  ThxT  OBSERVED.  THE  RESULT  OF  THE 
HATCHIhC  procedure  is  TO  FIX  BOTm  THE  FORH  of  THC 
TANRENTIAL  VELOCITY  PROFILE.  ANO  THE  RELATIVE 
MAfNITUOCS  OF  THE  YHRCE  COHPONENTS  OF  VELOCITY. 
these  OeOUCTlONS  ARE  NOT  CRITICALLY  DEPENDENT  ON 
the  ASSUHEO  FoRH  of  TNE  NOTION  |N  TME  VERTICAL.  ANO 
ARC  IN  6000  ACRCCMENT  RIYh  TmC  FIRST  NCASUREMCNTS  IN 
TMf  laboratory  vortices,  tmoubm  the  buantitativi 
CXPERIHCNYAL  results  are  not  CHPmaSIICO  mere. 
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COMPARISONS  «ERF  HADE  BETNEEN  THE  RIND  AND  RIND 
SHEAR  profiles  PERTAINING  TO  PATTERNFORM  (CLOUDS  IN 
RORS)  AND  NON-PATTERNFORM  CUHULUS  CONVECTION.  NO 
UNIQUE  OR  CONSISTENT  DIFFERENCES  RERE  FOUND.  THE 
DIRECTIONAL  CORRESPONDENCE  OF  TH^  CUMULUS  RORS  AND 
RIND  RAS  ALSO  INVESTIGATED*  THE  RO«S  RERE  FOUND  TO 
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the  COHERENT  ATMOSPHERIC  PRESSURE  WAVES  TRAVELING 
AT  SONIC  VELOCITIES  FROM  A  SQUALL  LINE  STORM  JO-79 
KM.  DISTANT  WERE  OBSERVED  IN  DETAIL  FOR  A  PERIOD  OF 
too  MIN.  THE  MEASUREMENTS  INDICATE  THAT  THE 
INFRASONIC  WAVE  WAS  GENERATED  IN  OR  NEAR  THE  LEADING 
EDGE  OF  THE  STORM.  INFRASONIC  WAVES  WERE  NOT 
OBSERVED  FROM  FUNNEL  CLOUDS  OR  FROM  THE  HEAVY  RAiN 
CLOUDS  ACCOMPANYING  THE  STORM  FRONT. 
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THE  MONOGRAPH  PRESENTS  A  GENERAL  SUMMARY  OF  FIELD 
OBSERVATIONS  ON  CONVECTIVE  CLOUDS  MADE  iN  CERTAIN 
LOCALITIES  IN  CHINA  DURING  THE  SUMMER  MONTHS  OF 
1940  -  1942*  THE  MAIN  SUBJECTS  INCLUDED  ARE  RADAR 
STUDIES  OF  the  CHARACTERISTICS  OF  THE  STRUCTURE. 
DEVELOPMENT  AND  MOVEMENT  OF  THUNDER-CLOUDS  AND  LOCAL 
CUMULUS  CONGESTUS  WITH  SYNTHETIC  ANALYSES  OF  RESULTS 
FROM  INDIVIDUAL  CASES.  DISCUSSIONS  OF  THE  OBSERVED 
characteristics  of  CONVECTIVE  CLOUDS  (INCLUDING 
OROGRAPHIC  CLOUDS.  ISOLATED  CUMULUS  CLOUDS  AND 
THUNDER-CLOUDS)  AT  THEIR  VARIOUS  STAGES  OF 
development,  statistical  ANALYSES  OF  OBSERVATIONS  OF 
CONVECTIVE  CLOUDS  OVER  VARIOUS  LOCALITIES  AND  STUDIES 
OF  THE  RELATIONSHIP  BETREEN  ATMOSPHERIC 
STRATIFICATION  ASSOCIATED  RITH  THE  DEVELOPMENT  OF 
CONVECTIVE  clouds  AND  THE  FIELD  OF  VERTICAL  MOTION. 
THESE  STUDIES  PROVIDE  A  VALUABLE  CONTRIBUTION 
TOWARD  THE  UNDERSTANDING  OF  THE  STRUCTURE  AND 
PROCESSES  OF  CONVECTIVE  CLOUDS  IN  CHINA. 
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meteorolooical  charts 
the  isentropic  trajectory  method  which  provides 

HIGH  RESOLUTION  FIELDS  OF  VERTICAL  MOTIONS  AND  THE 
HISTORY  OF  the  AIR'S  THREE  DIMENSIONAL  MOTION  HAS 
BEEN  AOAPTED  FOR  A  HIGH  SPEED  COMPUTER*  GRID  POINT 
VALUES  OF  THE  MONTGOMERY  STREAM  FUNCTION  AND 
PRESSURE  ON  ThE  ISENTROPIC  SURFACE  ARE  READ  FROM  HAND 
ANALYSES*  ALL  REMAINING  OPERATIONS  ARE  PERFORMED 
BY  THE  computer  WHICH  INCLUDE:  AN  ITERATIVE 
SOLUTION  OF  The  BALANCE  EQUATION,  COMPUTATIONS  OF  THE 
PATH  OF  EACH  TRAJECTORY  FROM  THE  MONTGOMERY 
STREAM  FUNCTION  AND  THE  BALANCED  WIND  VECTORS, 
CONTOURING  OF  THE  STREAM  FUNCTION.  ISOTACHS  AND 
TRAJECTORIES,  COMPUTATION  AND  PLOTTING  OF  THE 
VERTICAL  VELOCITIES.  THE  METHOD  OF  SOLVING  THE 
BALANCE  equation  AND  THE  TRAJECTORY  METHOD  ARC 
DISCUSSED.  COMPARISONS  BETWEEN  MACHINE  AND  HAND 
COMPUTED  TRAJECTORIES  AND  VERTICAL  MOTIONS  ARE 
INCLUDED  FOR  THE  NOVEMBER  STORM  WHICH  WAS  DISCUSSED 
IN  SCIENTIFIC  REPORT  NO*  I.  A  COMPLETE 
DIAGNOSIS  OF  A  MARCH  STORM  AND  A  PARTIAL  DIAGNOSIS 
OF  AN  APRIL  STORM  ARE  ALSO  PRESENTED  AND  DISCUSSED. 

THE  VERTICAL  VELOCITIES  ARE  WELL  CORRELATED  WITH 
THE  CLOUDS,  PRECIPITATION  REGIONS  AND  RATES  OF 
CYCLOGENCSIS*  (U> 
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JETS.  SALTS.  NONLINEAR  SYSTEMS  (U) 

the  MOTION  OF  TURBULENT  JETS  OF  HEAVY  SALT  SOLUTION 
injected  UPMaROS  into  a  tank  of  fresh  rater  has  BEEN 
compared  RITH  that  OF  plumes  RhICH  ARE  INITIALLY 
BUOYANT  BUT  BECOME  HEAVY  AS  THEY  MIX  RiTH  THE 
ENVIRCNMENT.  THE  REVERSAL  OF  BUOYANCY  IN  THE 
latter  case  is  produced  by  using  FLUIDS  HAVING  A  NON¬ 
LINEAR  DENSITY  CHANGE  ON  MIXING.  A  LABORATORY 
analogue  of  THE  DENSITY  CHANGES  OCCURRING  AT  THE  TOP 
OF  A  CUMULUS  CLOUO  DUE  TO  EVAPORATION.  THE 

behaviour  in  the  tro  cases  is  quite  oifferenti  salt 

JETS  RE-CH  A  STEADY  HEIGHT  ABOUT  WHICH  ONLY  SMALL 

Fluctuations  occur,  rhile  the  plumes  with  reversing 

BUOYANCY  EXHIBIT  VIOLENT  REGULAR  OSCILLATIONS. 

THIS  PHENOMENON.  WHICH  IS  CLEARLY  A  PROPERTY  OF  THE 
'evaporation'  and  NOT  JUST  OF  THE  GEOMETRY.  IS 
SUGGESTED  AS  A  LIKELY  EXPLANATION  OF  THE  OBSERVED 
OSCILLATION  OF  THE  TOPS  OF  CUMULUS  TORERS. 

dimensional  arguments  have  been  used  to  relate  the 
experimental  results  to  the  volume,  momentum  ano 

BUOYANCY  FLUXES  AT  THE  SOURCE.  AN  APPLICATION  OF 
ONE  OF  THE  DEDUCED  RELATIONS  TC  THE  ATMOSPHERE  GIVES 
REALISTIC  PERIODS  FOR  THE  CLOUD-TOP  OSCILLATIONS. 
(AUTHOR)  (U) 
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VERTICAL-INCIDENCE  OBSERVATIONS  BY  DOPPLER  RADAR 
OF  VELOCITIES  IN  A  THUNDERSTORM  REVEAL  SOME  RC610NS 
IN  BHICH  THE  SPREAD  OF  VELOCITIES  IS  UNUSUALLY  BROAD. 
the  RIOTHS  of  the  vertical  VELOCITY  SPECTRA  ARE 
QENERALLY  BREaTEST  AL0N6  THE  EOCES  OF  A  MAJOR 
UPDRAFT.  BHERE  THE  MAXIMUM  SHEAR  IN  UPDRAFT  SPEED 
ALSO  OCCURS.  THE  OBSERVATIONS  INDICATE  THAT 
TURBULENCE  IS  AN  IMPORTANT  CAUSE  OF  THE  ABNORMALLY 
■lOE  VELOCITY  SPECTRA.  AND  SUfifiEST  THE  UTILITY  OF 
DOPPLER  RADAR  MEASUREMENTS  OF  THE  VERTICAL  VELOCITY 
SPECTRUM  AS  AN  INDICATOR  OF  SEVERE  CLOUDY-AIR 
TURBULENCE.  FURTHERMORE.  VERTICAL  VELOCITY  SPECTRA 
IN  THE  MORE  CONVECTIVE  REGIONS  OF  THUNDERSTORMS. 

■here  THEY  MAY  BE  SERIOUSLY  AFFECTED  BY  TURBULENCE 
AND  RINO  SHEAR,  PROBABLY  GIVE  AN  EXAGGERATED  PICTURE 
OF  THE  particle  SIZE  DISTRIBUTION.  (U) 


302 


UNCLASSIFIED 


/L0J92 


UNCLASSIFIED 


DOC  KCPONT  bibliography  search  control  N0«  /L0?93 

AD-AH9  824  N/2 

HIAHI  UNIV  FLA  RADAR  METEOROLOGICAL  LAB 
MESOSCALE  STUDIES  OF  INSTABILITY  PATTERNS  AND  RINDS 
IN  THE  TROPICS.  (U) 

DESCRIPTIVE  NOTE:  SEMI-ANNUAL  REPT.  NO.  1  JUN-SI 

DEC  44. 

MAR  47  ««1P  GERR ISH, HAROLD  P.  I 

REPT.  NO.  ML-47088 
contract:  OA-28-OM7-AMC-OOR«0(E> 

PROJ:  DA-I V0-tR90|-B92A09.07 

monitor:  ecom 

UNCLASSIFIED  REPORT 


descriptors:  <«ST0RMS.  FLORIDAI.  (•RIND. 

TROPICAL  REGIONS),  ATMOSPHERIC  PRECIPITATION, 

METEOROLOGICAL  PHENOMENA,  RAINFALL.  RATER  VAPOR, 

MOISTURE.  METEOROLOGICAL  PARAMETERS. 

METEOROLOGICAL  RADAR.  REaThER  FORECASTING  (U) 

THE  REHORT  SUMMARIZES  ADDITIONAL  RORK  ON  THE 
EXTREMELY  HEAVY  SOUTH  FLORIDA  RAINSTORM  THAT 
PRODUCED  MORE  THAN  TRENTY-ONC  INCHES  OF  RAIN  IN 
TWELVE  HOURS  ON  19  OCTOBER  1949.  ALTHOUGH  A 
TREMENDOUS  AMOUNT  OF  MOISTURE  CONVERGED  INTO  THE  AREA 
AT  890  MB  with  RELATIVELY  LARGE  VERTICAL  MOTIONS  AND 
ATTENDING  DIVERGENCE  ALOFT,  REPEATED  ATTENTION  WAS 
ALSO  drawn  to  that  PART  OF  THE  ATMOSPHERE  NEAR  THE 
melting  LEVEL.  MOISTURE  ANALYSIS  REVEALED  THAT  THE 
TRANSPORT  OF  WATER  VAPOR  IN  THE  700-900  MB  LAYER  W,.S 
IMPORTANT  FOR  THE  TIMING  AND  PERHAPS  SEVERITY  OF  THE 
EVENT.  A  MOIST  TONGUE  AT  THIS  LEVEL  COULD  BE 
tracked  INTO  THE  AREA  FROM  THE  WESTERN  CARIBBEAN. 

A  RADAR  ANALYSIS  OF  THE  STORM  WAS  MADE  USING  BOTH 
NON-CONTOUREO  AND  CONTOURED  RADAR  DATA.  IT  WAS 
OBSERVED  that  ENHANCED  ANALYSIS  AND  FORECAST 
CAPABILITY  RESULTED  FROM  THE  USE  OF  CONTOURED  VIDEO. 
WITHOUT  IT,  small-scale  ORGANZATION  AND  LOCATION 
OF  THE  HEAVIEST  RAIN  WOULD  NEVER  HAVE  BEEN  REALIZED. 
FREGUENCY  distributions  of  VIDEO  CONTOURED  BY  24  OB 
ATTENUATION  CORRELATED  EXTREMELY  WEcL  WITH  THE 

isohyetal  analysis,  a  quantized  warning  system  was 

SUGGESTED  TO  ASSIST  THE  FORECASTER  IN  HEAVY  RAINFALL 
SITUATIONS.  AN  EVENING  RADAR  'ANGEL*  PATTERN  «AS 
FOUND  TO  BE  USEFUL  IN  CHARACTER-TYPING  THE 
atmosphere.  IT  WAS  OBSERVED  THAT  RAINFALL  THE  NEXT 
OAY  NAS  INVERSELY  PROPORTIONAL  TO  RADIUS  OF  THE 
PATTERN.  WHEN  this  PARTICULAR  PATTERN  FORMED, 

LINES  OF  weather  MOVING  TOWARD  MIAMI  WOULD  TEND  TO 

BREAK  UP  There,  a  synopsis  of  SOUTH  FLORIDA 

•angels*  observed  from  a  review  of  7000  FT  OF  RADAR  (U) 
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unclassified  /L0992 


UNCLASSIPICO 


OOC  RCPOKT  SIBLIOCRAPHY  SEARCH  CONTROL  NO.  /LOSS2 

A0-«R«  i7A  R/2  I7/f 

AIR  FORCE  CAN8R10CC  RESEARCH  LABS  L  S  HANSCOH  FIELD 
NASS 

THE  BALANCE  LEVEL  IN  CONVECTIVE  STORMS.  lUl 

DESCRIPTIVE  note:  ENVIRONMENTAL  RESEARCH  PAPERS, 

JUN  «A  21P  ATLAS. OAVIO  i 

REFT.  NO.  AFCRL-CRP-2A2.  AFCRL-*7-0n> 

PROJ:  AF-4472 

task:  44720* 

unclassified  report 
availability:  publisheo  in  journal  of 
atmospheric  sciences  V22  N4  P42f-*l  NOV  1*44. 

descriptors:  (•DOPPLER  radar,  •storms*  . 

CONVECTION* ATMOSPHERIC* ,  REFLECTIVITY, 

PARTICLE  spectra,  PARTICLES,  VELOCITY, 

atmospheric  precipitation  |U» 


DOPPLER  radar  OBSERVATIONS  OF  CONVECTIVE  STORMS  AT 
VERTICAL  INCIDENCE  SHOR  A  HEIGHT  AT  RHICH  THE  MEAN 
REFLECTIVITY-REIGHTEO  PARTICLE  VELOCITY  RELATIVE  TO 
THE  GROUND  IS  ZERO,  I.E.,  THE  PARTICLES  ARC  JUST 
BALANCED  BY  ThE  UPDRAFT.  THIS  HEIGHT  IS  DEFINED  AS 
THE  'BALANCE  LEVEL*  OR  BL  .  RHlLE  A  TRANSIENT  BL 
MAT  APPEAR  AT  ANT  HEIGHT  IN  THE  STORM,  A  STEADY  OR 
QUASI'STEAOY  BL  IS  FOUND  TO  EXIST  ONLY  NEAR  MAXIMA 
IN  THE  updraft  PROFILE.  SUCH  MAXIMA  PROVIDE  A 
MEANS  OF  separating  THE  PARTICLE  SIZE  SPECTRUM  INTO 
RISING  ANO  falling  GROUPS  OF  COMPARABLE  REFLECTIVITY 
AT  A  DISCRETE  HEIGHT.  TRO  BL*S  HAVE  BEEN 
IDENTIFIED,  OnE  AT  A  PRIMARY  UPORAFT  MAXIMUM  NEAR  THE 
STORM  TOP  ANO  THE  OTHER  AT  A  SECONDARY  *1AXIMUM  LORER 
003N.  THE  CONTINUED  EXISTENCE  OF  THE  LOREN  BL 
OEPENOS  UPON  RHETHER  OR  NOT  THE  GROUP  OF  RISING 
PARTICLES,  RHICH  GROR  FURTHER  IN  THE  UPDRAFT  ABOVE 
THE  SECONDARY  MAXIMUM,  TURN  DORNRARO  AND  FAlL  2ACK 
THROUGH  THE  BL  RITH  FALL  SPEEDS  GREATlY  |N  EXCESS 
OF  THE  ASSOCIATED  UPDRAFT  SPEED  THERE.  UNDER 
CONDITIONS  OF  STRONG  SHErR  ALOFY,  SUCH  PARTICLES  DO 
NOT  RETURN  RITHIN  THE  STORM  CORE  AND  SO  THE  LOFER  BL 
MAT  PERSIST.  THE  DISCUSSION  ALSO  TREATS!  THE 
LOCATION  OF  ThE  LOR  LEVEL  ROOTS  OF  UPDRAFTS  IN  A  LINE 
OF  CONVECTIVE  CELLS,  THE  NATURE  OF  FIRST  ECHOES  ANO 
their  relation  to  the  balance  LEVEL,  AND  THE  REGION 
OF  trailing  stratiform  precipitation.  (AUTHOR*  (U> 
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UNCLASSIF  lEO 


/LO J»2 


UNCLASSir ICD 


DOC  KCPOKT  BtBLIOaRAPHY  SCARCH  CONTROL  NO.  /LO>f3 
AO'ARO  2f7  *1/2 

•  CATnCR  RIN6  nST)  SAN  FRANCISCO  CALIF  OCTACHNCNT  I 
THUNOCRSTORNS  in  southeast  ASIA.  lU) 

DESCRIPTIVE  NOTE:  METEOROLOOl CAL  REFT.  (FINAL!. 

HAR  AT  AOP  ATKINSON, tART  0.  I 

NONITORI  RH-1  TECHNICAL  STUOT-N 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (•THUNOCRSTORNS.  •SOUTHEAST 

ASIA),  CLINaTOLOAT,  TROPICAL  REAIONS, 

PERIODIC  VARIATIONS.  TABLES,  HE TC0R0L06 I C AL 

CHARTS,  diurnal  VARIATIONS.  NCTEOROLOB I C AL 

PARANCTCRS  (U) 

THE  STUDY  PRESENTS  A  C OHPREHENS I VE  SURVEY  OF 
THUNOERSTORNS  IN  SOUTHEAST  ASIA  (REPUBLIC  OF 
VIETNAH.  CANBOOIA,  THAILAND,  LAOS  AND  NORTH 
VIETNAM).  VARIOUS  SOUTHEAST  ASIAN  DATA 
SOURCES  ARC  USED.  AND  THE  RELIABILITY  OF  THESE 
SOURCES  AS  BELL  AS  THE  DIFFICULTIES  INVOLVED  IN 
OBTAINING  RELIABLE  THUNDERSTORN  DATA  ARC  DISCUSSED. 

the  monthly  and  annual  frequencies  of  thunderstorm 

DAYS  FOR  BT  STATIONS  IN  SOUTHEAST  ASIA  ARE  6IVCN 
IN  both  table  and  ISOLINC'MAP  FORMS.  YEAR  TO  YEAR 
variations  in  THE  NUMBERS  OF  THUNDERSTORMS  OBSERVED 

monthly  and  annually  arc  discussed,  the  duration 

AND  diurnal  variation  OF  THUNDERSTORMS  ARE  ALSO 

CONSIDERED.  A  THUNDERSTORM  PERSISTENCY  MODEL  RAS 

DEVELOPED  FROM  TEN  YEARS  OF  DAILY  TMUNOCRSTORM 

RECORDS  FOR  SCLCCTCO  THAILAND  STATIONS.  TMC 

REPORT  SHOPS  HO*  the  LOCAL  THUNDERSTORM  CLIMATOLOGY 

CAN  BE  APPROXIMATED  FOR  A  SOUTHEAST  ASIAN 

LOCATION  RHERC  NO  DATA  ART  AVAILABLE.  (AUTHOR)  (U) 


UNCLASSIF  ICO 


/LO 


uMCLASsirieo 


OOC  RCI»OKT  A(Sk.lO«NAPHY  SCaKCN  CONTROL  NO.  /LO’93 

A0-4»0  2fl  H/1 

■  CATHCR  S«Ul.ORON  OOTNl  SAN  F^ANCtSCO  CALiF  94R2f 
SCIENTIFIC  SCtVICCS 

TTFNOON  •CATHER  HOOCLS.  KAOCNA  AI.  OKINAIA.  < U ) 

OCICRIFTITC  NOTCt  FINAL  RCFT.. 

AFR  47  2NF  ATKINSON. SaRT  0.  I 

FCNLANO.HIRAN  C.  t 
REFT.  NO.  technical  STUOY-12 

unclassified  rcfcrt 

SUFFlENENTARY  note:  see  also  AO-490  297. 

OEIiCRlFTORS:  (•TROFICAL  CYCLONES,  •ATHQSFHERE 

NOOELSi.  (eATNOSFHERIC  NOTION.  •NEATHCR 
FORECASTINCt .  RINO,  VCLOCITY,  INTENSITY, 

CLINAT0L04Y,  YtSIRlLlTY,  ATNOSFhERIC 

FHECIFITATION >  RYUKYU  ISLANDS  lu> 

SYNOFTIC  NOOElS  ARE  DEVELOFEO  TO  RELATE  THE  NAAINUN 
surface  RINO  EUSTS,  L04EST  FLTINS  RCaTmCR  CONDITIONS, 
AND  SIl-HQUR  rainfall  AHOUNTS  AT  KAOENA  At. 

OKINARA  TO  THE  FOSITIONS  ANO  INTENSITIES  OF 
YTFHOONS.  ROTn  THE  NCAN  AND  903  HliHEST  VALUES 
ARE  filVEN  roR  THE  RIHO  SFEEDS  AND  RAINFaLL  AHOUNTS. 
INOCFCNOENT  TeSTINS  INDICATES  THAT  THESE  HODELS  CAN 
tC  USED  TO  FRCFaRC  REALISTIC  AND  CONSITENT  TERN|NAL 
FORECASTS  OF  TYFnOON  FRCOUCEO  REaThER  AT 

KAOCNA.  (Ui 
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UNCUASS  IF  I  10 


/LOJf 2 


UNC*  ASStPICD 


DOC  )«CPOIIT  BIBLIOaPAPHT  SCABCH  CONTROL  NO.  /LO>B3 

AD-*>I  •‘if  f/3  3t)/N  20/!> 

*ASN|N«TON  UNtV  StATTLC  OCPT  OP  ATNOSPHERIC  SCtCNCCS 
CONVECTIVE  elements. 

DESCRIPTIVE  NOTE:  PINAL  REPT., 

APR  *7  aCf  BERCMAN.K.  M.  IBuSINCER.J. 

A.  INITAKE.M.  ITURNER.J.  A.  t 
contract:  0A-AMC-J*-07f-*>-«-» 

monitor:  ecom  07fsi-p 

UNCLASSIFIED  REPORT 


descriptors:  (•convection* atmospheric)  .  HEAT 

TRANSFER).  (aATMOSPHERE  MODELS.  FLUID  PLOR). 

stabilitt.  tornadoes,  anemometers. 

METEOROLOGICAL  INSTRUMENTS.  NEAT  FLUX.  VORTICES. 

atmospheric  temperature,  mathematical  ANALTSIS 

contents:  design  of  a  simple  heat  flu*  meterj 
ON  the  direct  determination  of  the  VERTIC.L  HEAT 
FLU*I  SOME  characteristics  OF  CONCENTRATED 
convective  VORTICESI  INVESTIGATION  OF  A  PARTICULAR 
MODE  OF  INSTABILITT  FOR  AN  IDEALIZED  VORTEX  MODEL. 


)  i' 


7 


(U) 


(U) 


(U  > 


UNCL  ASS  I  F  !  to 


/L  0>»2 


UNCLASSlFtCO 


OOC  REFORY  BIBL106RARKY  SEARCH  CONTROL  NO.  /L039J 

A0*«»B  74B  R/2 

EMHANUEL  COLL  BOSTON  MASS  ORIENTAL  SCIENCE  LIBRARY 
MiiRKOV  PROCESS  IN  THE  CONTINUOUS  CROBTH  OF  CLOUD 
DROPS  UNDER  CONDITIONS  OF  SMALL-SCALE  FLUCTUATIONS 
AND  ITS  effect  ON  THE  OEVCLOFMENT  OF  CUMULONIMBUS,  <U) 
JUN  «7  IfP  CH*IN6-FANS,MSU  IKUEI- 

CH‘*EN,LI  tCHlN6-SUN«,REN  t 
REPT.  NO.  EMM-67-IJB 
contract:  AF  t9U2B;-997S 
MONITOR!  TT  47-42S30 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE!  TRANS.  OF  CK*1  HSIANG  HSUEH 
PAO  (CHINESE  PCOPLr*S  REPUSLICI.  V94  N2  P2H7-8 
1944. 

descriptors:  (-statistical  processes, 

•CUMULONIMBUS  CLOUDS),  (•RAINDROPS.  STOCHASTIC 
PROCESSES),  ATMOSPHrRIC  CONDENSATION,  TCISTURE, 
gravity,  DIFFUSION,  CUMULUS  CLOUDS. 

PROBABILITY,  ITE,  CRYSTALS,  RATER  VAPOR  (U) 

RHCN  THE  scale  OF  FLUCTUATION  IS  RELATIVELY  SMALL, 

THE  CONTINUOU*!  STOCHASTIC  isRORTH  OF  CLOUD  DROPLETS 
MAY  BE  TREATED  AS  A  DIFFUSION  PROBLEM  IN  AN  R-SPACE 
RHERF  R  OENOTEi  THF  DROP  RADIUS.  NOT  ONLY  IS  THE 
INFLUENCE  OF  THIS  TT?E  OF  FLUCTUATION  VERY  PRONOUNCED 
IN  RARH  CUMULUS,  BUT  !S  AL^O  SIGNIF  TANT  IN 
CUMULONIMBUS  CONTAINING  ICE  CRYSTALS. 

OBJERVATIONAL  EVIDENCE  HAS  Al  READY  SHORN  THAT 
DURING  THE  DEVELOPMENT  OF  CUMULONIMBUS  IN  MIDDLE 
LATITUDES,  A  LARGE  NUMBER  OF  PRECIPITATION  ELEMENTS 
HAS  ALREADY  FORMED  IN  THE  RARH  CLOUD  STAGE  OFTEN 
BEFORE  THE  ONSET  OF  C RYSTALL I  ZhT  1 0*i .  FOR  SUCH 
LARGE  DROPS,  THE  AVE  -E  KATE  OF  GRORTH  IS  GREATER  BY 

coalescence  Than  by  ice-crystal  process. 

CONSEOUENTLY,  THE  A-PEARANCE  OF  ICC  CRfSTALS  AT  THE 
LATER  STAGE  AnO  THE  ASSOCIATED  POCESS  OF 
SUBLIMATION-CONDENSATION  TRANSFER  MAY  HOT  BE  SO 
IMPORTANT.  (U) 


R 
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UNCLASSIFIED 


/L03Sf2 


unclassified 


DOC  REPORT  bibliography  SEARCH  CONTROL  NO.  /L0792 

AD-A?9  786  H/2 

MIAHI  UNIV  FLA  RADAR  METEOROLOGICAL  LAB 
MESOSCALE  STUDIES  OF  INSTABILITY  PATTERNS  AND  RINDS 
IN  THE  TROPICS.  CU» 

DESCRIPTIVE  NOTE;  REPT.  NO.  IH,  1  JUN  65-Jl  MAY  67 
(FINAL) . 

SEP  67  83P  GERRISH, HAROLD  P.  I 

REPT.  NO.  8188-6,  ML-67275 
contract:  DA-28-0‘0-AMC-00‘*H>(E> 

PROj;  DA-1 VO-1RBO1-053A-O9-O7 
monitor;  ECOM  00*»**3-F 

UNCLASSIFIED  REPORT 

supplementary  note;  see  also  AD-629  9B2. 
descriptors:  (•meteorology,  •tropical  REGIONS), 

(•RADAR  ECHO  AREAS,  METEOROLOGY),  NINO, 

METEOROLOGICAL  RAOlR,  CLIMATOLOGY,  RAINFALL, 

MOISTURE,  TORNADOES.  CLOUDS,  NATER  VAPOR, 

ATMOSPHERIC  REFRACTION,  METEOROLOGICAL  PARAMETERS, 
atmospheric  PRECIPITATION  (U) 

rainfall  RATES  IN  EASTERLY  NAVE  AND  AIR  MASS 
SHONERS  AT  the  UNIVERSITY  OF  MIAMI  ARE  STUDIED 
USING  RAINDROP  CAMERA  DATA  COLLECTED  FOR  THE 
ILLINOIS  STATE  NATER  SURVEY  IN  I957-»8.  IT 
IS  OBSERVED  THAT  THE  FIRST  MINUTES  OF  AIR  MASS  RAIN 
ARE  TYPICALLY  HEAVIER  THAN  EASTERLY  NAVE  RAIN.  TNO 
SEVERE  RAINSTORMS  IN  SOUTH  FLORIDA  ARE  DISCUSSED 
AND  ANALYTICAL  TECHNIQUES  ARE  APPRAISED.  A  REVISED 
CLIMATOLOGY  OF  TORNADOES  AND  NATERSP0UT5  IN  THIS  AREA 
IS  PRESENTED  AND  DISCUSSED.  REVIEN  OF  THE 
PERTINENT  SYNOPTIC  MAPS  SUBSTANTIATES  THAT  THE  BULK 
OF  THIS  TY~£  of  ACIIVITY  OCCURS  IN  UNSUSPICIOUS 
SUMMER  TRAOE-NINO  OR  RIDGE  PATTERNS  AT  THE  SURFACE 
WITH  THE  JET  STREAM  WELL  REMOVED  FROM  THE  AREA. 

RADAR  SIGNATURES  ARE  STUDIED  AND  ILLUSTRATED. 

SOME  TORNADOES  AND  WATERSPOUTS  IN  SOUTH  FLORIDA 
APE  OBSERVED  TO  BE  ASSOCIATED  WITH  INTERSECTING  ‘FINE 
LINES'  FROM  CONVECTION.  THIS  IS  VISUALIZED  AS  A 
NEW  APPLICATION  OF  THE  EARLIER  PRESSURE- JUMP 
theories.  HEK:  the  piston  mechanism  is  CONVECTION 
ITSELF  AND  THE  LEADING  EDGE  OF  THE  COLO  OUTFLOW  ACTS 
LIKE  A  RAPIDLY  MOVING  COLD  FRONT.  REFR*CTIVE 
CONDITIONS  ASSOCIATED  WITH  TORNADOES,  WATERSPOUTS  AND 
HAIL  ARE  ALSO  DESCRIBED,  AND  MEAN  TEMPERATURE 
soundings  are  KLUSTRaTED  for  THESE  EVENTS. 

(AUTHOR)  (L) 
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UNCLASSIFIED 


/LOJ*2 


UNCLASSIFIED 


OOC  REFORT  BIBL106RAFHY  SEARCH  CONTROL  NO*  /L09»2 

AO-AAO  092  9/2 

AIR  NEATHER  SERVICE  SCOTT  AFB  ILL 
NOTES  ON  analysis  AND  SCVERE-STORM  FORECAST1N6 
PROCEDURES  OF  THE  HILITARY  WEATHER  WARNINB 
CENTER*  (U) 

DESCRIPTIVE  note:  TCCHNICAL  REPT*. 

JUL  «7  191P  HILLER. ROBERT  C*  I 

REPT*  NO*  ARS-TR-200 

unclassified  report 


descriptors:  (•weather  forecasting*  STORHS), 

(•weather  stations*  armed  forces  OPERATIONS). 

AIR  HASS  ANALYSIS.  INTENSITY*  WIND* 

THUNOERSTORHS.  HAIL*  HO.STURE*  TORNADOES. 

SURFACE  temperatures,  THICKNESS.  METEOROLOGICAL 
PARAMETERS.  STABILITY,  HAPS  (U) 

THE  collection  OF  NOTES  DISCUSSES  THE  VARIOUS  TYPES 
OF  SEVERE-WEATHER  AIR  MASSES*  HOW  SEVERE  WEATHER 
SYSTEMS  FORM.  WHICH  PARAMETERS  BEST  DEFINE  THE 
EXISTENCE  AND  INTENSITY  OF  SEVERE  WEATHER,  AND  HOW  TO 
USE  LOCAL  information  TO  BETTER  FORECAST  THE 
OCCURRENCE  OF  PHENOMENA  AT  INDIVIDUAL  STATIONS* 
SPECIFICALLY.  WIND  GUST  AND  HAIL-SIZE  FOFECASTING 
TECHNIQUES  ANQ  THE  USEFULNESS  OF  VARIOUS  STABILITY 
INDEXES  ARE  PRESENTED*  ALSO*  A  CHAPTER  ON  SEVERE 
WEATHER  IN  TROPICAL  AlR  MASSES  IS  INCLUDED* 

FINALLY.  A  NUMBER  OF  DETAILED  CASE  STUDIES  ARC  IN 
THE  REPORT  TO  HELP  THE  READER  VISUALIZE  HOW 
FORECASTING  CONCEPTS  ARE  APPLIED.  AND  TO  EMPHASIZE 
THE  IMPORTANCE  OF  FORECASTING  EXPERIENCE* 

(AUTHOR)  (U) 
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UNCLASSIFIED 


/L0292 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /L0>92 

AD-AAO  966  R/2  S/6 

WEATHER  BUREAU  WASHINGTON  D  C 
H6PS  OF  THE  GEOGRAPHiC  DISTRIBUTION  OF 
THUNDERSTORM  DAYS  IN  THE  USSR, 

OCT  60  20P  ARKHIPOVA, E.  P. 

REPT.  NO.  WB/T-1*< 
monitor:  TT  63-H697 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  SPONSORED  BY  AIR  WEATHER  SERVICE 
CLIMATIC  CENTER,  WASHINGTON,  0.  C*  TRANS.  OF 
GLAVNAYA  GEOF I Z I CHESKAYA  OBSERVATOR I Y A ,  LENINGRAD. 

TRUDY  <USSR)  NT**  P91-60  1997. 

DESCRIPTORS:  ( «METCOROLOGICAL  CHARTS, 

THUNDERSTORMS),  (•THUNDERSTORMS,  USSR), 

WEATHER  STATIONS,  MOUNTAINS,  TERRAIN, 

SEACOAST,  PLATEAUS.  DESERTS,  METEOROLOGICAL 

PHENOMENA  (U> 

charts  were  prepared  of  the  mean  number  of  days 

WITH  NEAR  OR  DISTANT  THUNDERSTORMS  P£R  YEAR  AND  FOR 
the  FOUR  MONTHS  OF  THE  WARM  PERIOD  -  MAY  TO 
AUGUST  DURING  WHICH  THUNDERSTORM  ACTIVITY  IS  MOST 
PRONOUNCED.  IN  ADDITION,  FOR  THE  CHARACTERISTICS 
OF  THE  ANNUAL  COURSE  AND  DURATION  OF  THE  THUNDERSTORM 
PERIOD,  DIAGRAMS  OF  THE  MEAN  AND  MAXIMUM  MONTHLY 
NUMP.ER  OF  THUNDERSTORMS  WERE  PREPARED  FOR  A  NUMBER  OF 
STATIONS.  THE  CHARTS  WERE  COMPILED  CHIEFLY 
ACCORDING  TO  THE  NUMBER  OF  THUNDERSTORM  DAYS  IN  THE 
DATA  OF  THE  CLIMATIC  HANDBOOKS  OF  THE  USSR 
(KLIMA7ICHESKIE  SPRAWOCHNIKI  SSSR).  IN  THE 
PREPARATION  OF  THE  MAPS  OF  THE  NUMBER  OF  DAYS  WITH 
THUNDERSTORMS,  USE  WAS  MADE  OF  DATA  FROM  ABOUT  21000 
METEOROLOGICAL  STATIONS  WITH  VARYING  LENGTHS  OF 
OBSERVATIONAL  RECORDS  WITHIN  THE  PERIOD  189I-I9N8. 

AS  A  RULE,  DATA  FROM  STATIONS  HAVING  AT  LEAST  10  TO 
19  YEARS  OF  OBSERVATION  WERE  USED.  IN  REGIONS  OF 
inadequate  thunderstorm  data  COVERAGE,  ESPECIALLY  IN 
MOUNTAINOUS  REGIONS,  STATION  RECORDS  WITH 
OBSERVATIONAL  PERIODS  OF  LESS  THAN  10  YEARS  WERE 
employed,  in  order  to  APPROXIMATE  THE  ORDER  OF 
MAGNITUDE  OF  THE  NUMBER  OF  THUNDERSTORM  DAYS.  (U) 


THE  NUMBER  OF 


(U> 
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UNCLASSIFIED 


/L0J92 


UNCLASSIFIED 


DOC  REPORT  BISLIOGRAPHY  SEARCH  CONTROL  NO.  /L0992 

A0-4A0  T7A  H/2 

REATHER  BUREAU  RASHINGTON  0  C 
AN  OUTLINE  OF  THE  FORHATION  OF  LON  CLOUDS 
ONING  TO  RADUTIONAL  COOLING. 

NOV  Al  lOP  KOSHELENKO. 1 .  V.  I 

monitor:  tt  42-19911 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  SPONSORED  BY  ARMY  ELECTRONIC 
PROVING  GROUND,  FORT  HUACHUCA.  ARIZ.  TRANS.  OF 
UKRAINSKI I  NAUCHNO-ISSLEOOVATELSKI I 
GIOROHETEOROLOCICHESKI I  INSTITUT.  TRUDY  (USSR)  V2I 
P14-22  1940. 

descriptors:  (•CLOUO  cover*  FOGI,  (*706, 

THERMAL  RADIATION),  THERMAL  PROPERTIES* 

OIURNAL  VARIATIONS,  HUMIDITY;  ATMOSPHERIC 

TEMPERATURE*  SnON*  USSR  (U) 

IT  IS  NELL  KNQNN  THAT  LON  AIR-HASS  STRATUS  TYPE 
CLOUDINESS  FORMS*  |N  THE  SAME  NAY  AS  AOVECTION  FOG* 

AS  A  RULE*  IN  STABLE  NARM  MOIST  AIR  DURING  ITS 
TRANSPORT  OVER  THE  COLO  UNDERLYING  SURFACE*  BUT  AT 
TIMES  SUCH  CLOUDINESS  OR  FOG  OfVELOPS  IN  THE  ABSENCE 
OF  NARM  AOVECTION  NHEN  THE  NECESSARY  SATURATION  IS 
ATTAINED  BY  MEANS  OF  RADUTIONAL  COOLING  AND 
TURBULENT  MIXING.  THE  IMPORTANT  ROLE  OF 
RADUTIONAL  COOLING  IN  THE  FORMATION  OF  LON 
CLOUDINESS  IS  SPOKEN  FOR  BY  THE  FACT  THAT  IT  HAS  A 
SUFFICIENTLY  NELL  EXPRESSED  DIURNAL  COURSE  NITH  A 
MAXIMUM  FREQUENCY  IN  TME  HORNING  HOURS.  IN  A 
PREVIOUS  REPORT  A  METHOD  NAS  PROPOSED  FOR  AN 
approximate  calculation  of  the  RADUTIONAL  FACTOR  IN 
FORECASTING  ANO  IN  THE  DIAGNOSIS  OF  AOVECTION  FOG  AND 
LON  CLOUDINESS*  IT  NAS  SHONN  IN  THIS  NORK *  THAT  IN 
THE  ABSENCE  Or  NaRM  AOVECTION  AND  MOISTURE  ANO  NITH 
li  TENSITY  OF  TURBULENCE*  NHICH  DOES  NOT  CHANGE  NITH 
TIME*  THE  formation  OF  LON  CLOUDINESS  DUE  TO  THE 
INFLUENCE  OF  RADUTIONAL  COOLING  IS  POSSIBLE.  IN 
THIS  ARTICLE  SOME  SUPPLEMENTARY  DATA  ARE  PRESENTED* 
VERIFYING  ANO  REFINING  THE  STATUS  IN  THE  PREVIOUS 
REPORT.  <U) 


ANO  FOG 


(U) 
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unclassified 


/L0993 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /LOSP2 

AD-A60  999  9/2 

WEATHER  BUREAU  WASHINGTON  0  C 

THE  DISTRIBUTION  OP  MOISTURE  CONTENT  !N  WARM  FRONTAL 
CLOUDS. 

APR  62  IMP  BURKOVSKAYA.S.  N.  t 

UNCLASSIFIED  REPORT 


SUPPLEMENTARY  NOTE:  SPONSORED  BY  ARMY  ELECTRONIC 
PROVING  GROUND.  FORT  HUACHUCA.  ARIZONA.  TRANS. 

OF  tsentralnaya  AEROLOGICHESKAYA  OBSERVATORI YA. 
TRUDY  (USSR)  N28  P9B-69  I960. 


descriptors:  (•moisture,  CLOUDSI,  (vCLOUDS. 

•AIR  MASS  ANALYSIS),  WATER  VAPOR.  TURBULENCE, 
CUMULONIMBUS  CLOUDS.  ATMOSPHERIC  SOUNDING. 
USSR 


THE  ARTICLE  DISCUSSES  DATA  TAKEN  DURING  TWO  SUMMERS 
OF  OBSERVATIONS  OF  MOISTURE  CONTENT  IN  WARM  FRONTAL 
CLOUDS.  THE  DATA  WERE  TAKEN  AT  THREE  AIRPLANE 
SOUNDING  STATIONS  OF  THE  HYDROMETEOROLOGICAL 
SERVICE  (RIGA,  LENINGRAD,  MOSCOW). 
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UNCLASSIFIED 


(U) 


(U) 


(U) 


/L0392 


UNCLASSiriCO 


OOC  KEAOUT  •IBLlOfiltAPHY  SEAKCH  CONTROL  NO.  /L09fa 
AO»AAl  9«t  A/2 

ATHOSFHERIC  RESEARCH  AND  DEVCLORHCNT  CORP  KANSAS 
HO 

thunderstorm  penetrations  OP  THE  TROPOPAUSE,  a 
CLIHAT0L06Y  ANO  A  HETHOO  OP  ESTIHATtON. 

OESCRIPTIVE  note:  PINAL  REPT.  AUC  Af*JUL  A7i 
AU6  A7  RTP  LONC.NICHAEL  J*  t 

contract:  AP  lY(A2B)->:tf 
proj:  ap-«a2a 
task:  8*2A0t 
monitor:  APCRL  47-OA7t 

UNCLASSlPiEO  report 


descriptors:  mtropopause.  penetration). 

(•thunderstorms,  TROPOPAUSE)* 

(•CONVECTIONIATMOSPHERIC) .  TROPOPAUSE) . 

(•CLINATOLOCY.  NORTH  AMERICA). 

meteorolosical  radar,  reather  stations, 
atmospheric  SOUNOINC,  METEOROLOStCAL  PARAMETERS, 

COMPUTER  PROiRAHS  (U) 

DATA  SOURCES  POR  RADAR  MEASUREMENT  OP  THUNDERSTORM 
PENETRATIONS  OP  THE  TROPOPAUSE  LEVEL  OUTSIDE  THE 
UNITED  STATES  ARE  LISTED,  ANO  A  CLIMaTOLOSY  FOR 
NORTH  AMERICA  IS  PRESENTED.  IMPORTANT  FEATURES 
ARE  A  DOUBLE  MAXIMUM  OVER  CENTRAL  AND  SOUTHERN 
UNITED  STATES,  A  DECREASE  IN  PENETRATIONS  AROUND 
THE  OREAT  LAKES,  ANO  A  PER  PENETRATIONS  NORTH  OP  »0 
N.  ALTHOUCH  per  PENETRATIONS  SERE  POUND  OUTSIDE 
NORTH  AMERICA,  NORTHEASTERN  CHINA  IS  LISTED  AS 
THE  NEXT  most  LIKELY  AREA  POR  LARRE  NUMBERS  OP 
PENETRATIONSt  TRO  STUDIES  SUOSEST  THAT  THE  SOLE 
USE  OP  LOR  level  MOISTURE  OR  THE  MAXIMUM  AMOUNT  OP 
ENERfiT  available  TO  A  STORM  RILL  NOT  BE  SUCCESSPUL  IN 
ESTINA7INC  PENETRATION  AMOUNTS*  AN  EQUATION  OP  THE 
PORM  r-A(C  TO  THE  PORER  BX)  RAS  POUND  TO  PIT 
THE  CUMULinTIVE  DISTRIBUTION  OP  PENETRATIONS  AT  TEN 
UNITED  STATES  STATIONS*  A  METHOD  OP  ESTIMATINO 
THE  CUMULATIVE  FREBUENCY  OISTRISUTIOM  OP  PENETRATIONS 
BASED  ON  A  DETERMINATION  OP  THE  HlBHfST  PENETRATION 
ANO  THE  above  EQUATION  CAVE  BOOO  RESULTS*  A 
COMPUTER  PROBRAN  IS  INCLUDED  RHICH  RILL  DETERMINE  THE 
HIBHESr  penetration  LIKELY  PROM  A  SOUNOINB* 

(AUTHOR)  (U) 


CITY 

(U) 
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UNCLASSirilO 


/LOSfa 


UNCLASSIFIED 


DOC  KEFORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /LOSf2 
A0*A42  2*7  H/2 

CHICAGO  UNIV  ILL  SATELLITE  AND  NESOMCTCROLOS Y 
>»ROJECT 

MESOSCALE  aspects  of  OROGRAPHIC  INFLUENCES  ON 
AND  PRECIPITATION  PATTERNS. 

JUN  47  2HP  FUJITA.TETSUYA  I 

REPT.  NO.  SHRP-RP-47 
contract:  AF  lT(40R)-72Bf .  CNB-RB6-9R 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  < •HETEOROLOGr ,  CLOUDS). 

(•CLOUDS.  ATHOSPHERIC  PRECIPITATION). 

rainfall,  mountains,  terrain,  plor  fields, 

NINO,  VELOCITY,  THUNDERSTORMS, 

CONVCCTION(ATMOSPHERIC)  ,  ATMOSPHERIC  MOTION, 

CUMULUS  CLOUDS,  S A  TELL  I TES ( ART  IF  I C I AL  )  . 

PHOTOGRAPHS,  HUMIDITY  (U) 

SINCE  HORIZONTAL  DIMENSIONS  OF  OROGRAPHY  IN 
RELATION  TO  CLOUD  FORMATION  AND  DEVELOPMENT  ARE 
MOSTLY  IN  THE  MESOSCALE,  NE  USUALLY  OBSERVE  MESOSCALE 
NEPMSYSTEMS  IN  AREAS  NITH  TOPOGRAPHIC  INFLUENCES. 

IN  ADDITION  TO  THEIR  BARRIER  EFFECTS,  MOUNTAINS 
DURING  THE  DAYTIME  ACT  AS  EFFECTIVE  HIGH-LEVEL  HEAT 
SOURCES  OR  AS  CLOUD  GENERATORS.  AT  NIGHT,  HONEVER, 
they  SUPPRESS  THE  CLOUD  FORMATION  AND  ACT  AS  CLOUD 
OISSIPATORS.  NHEN  THESE  EFFECTS  ARE  COMBINED  »ITM 
THE  HEIGHT  OF  THE  CONVECTIVE  CLOUD  BASE,  NHlCM  COULD 
BE  EITHER  HIGHER  OR  LONER  THAN  THAT  OF  THE  MOUNTAINS, 
THE  PATTERNS  OF  OROGRAPHIC  NEPH  SYSTEMS  AND 

precipitation  are  quite  complicated,  by  using 

ACTUAL  CASES  OF  CLOUD  AND  PRECIPITATION  MEASUREMENTS, 
DETAILED  CLIMATOLOGICAL  AND  MESOSYNOPTIC  PATTERNS  OF 
CLOUDS  AND  PRECIPITATION  ARE  DISCUSSED. 

(AUTHOR)  <UI 


RESEARCH 

FLON 

(U) 
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UNCLASSIFIED 


/LO>»2 


UNCLASSIf tCO 


OOC  nCPOMT  SIICIOCIIAPHY  SCAItCH  CONTROL  NO.  /L0>f3 
AO-AAA  707  A/3 

tCATHCR  ilNR  (7THI  KANSAS  CITY  NO  DCTACHNENT  A3 
LON  level  thickness  CHANTS.  (Ul 

JAN  «•  13P  UMPENNOUN. CHARLES  N.  | 

UNCLASSlflEO  REPORT 


descriptors:  (v^neather  forecastinn. 

•HETEOROLONICAL  CHARTS).  THICKNESS.  JET 
STREAHS<HETEONOLaSYl  .  TEHPERATURE.  NAROHETRIC 
PRESSURE.  THUNOERSTONHS.  ATHOSPHERIC 
PRECIPITATION.  PERIODIC  VARIATIONS.  SNON. 

DISTRIBUTION,  VOLUHE,  SURFACE  TEHPERATURES , 

PREDICTIONS  CU) 

lOENTIFICRS!  THICKNESS<HETE0R0L0SY)  (U) 

the  study  discusses  LON  LEVEL  THICKNESS  CHARTS  FROM 
PLOTTINB  AND  ANALYSIS  PROCEDURES  THROUSH  SOME 
PROBNOSTIC  SUC6ESTI0N.  INCLUDED  IN  THE  STUDY  ARE 
AIOS  TO  FORECaSTINS  THE  TYPE  OF  PRECIPITATION, 

SNONFALL  AMOUNTS  AND  AREAS,  TEMPERATURE, 
thunderstorms,  and  busty  SURFACE  NINOS. 

(AUTHOR)  (U) 
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UNCLASSIFIED 


/L07A3 


UNCLASSIFIED 


ODC  NCFORT  B  I  BL  I  OSR  Ai*H  Y  SEARCH  CONTROL  NO.  /LC9f2 

AD-AA7  NO>  N/2  \7/9 

AMERICAN  METEOROLOGICAL  SOCIETY  BOSTON  MASS 
SOME  RESULTS  OF  RADAR  INVESTIGATIONS  OF  THE  VERTICAL 
STRUCTURE  OF  SHOWERS  AND  THUNDERSTORMS.  <0; 

DESCRIPTIVE  note:  RESEARCH  TRANSLATION. 

DEC  AT  19P  SALMAN, E.  M.  i ZHUP AK H  I  N  ,  K . 

S.  I 

REPT.  NO.  T-R-f32 
contract:  AF  |9(62at*2B80 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  TRANS.  OF  GLAVNAYa  GEOF I Z I C HESK A Y A 
OBSERVATOR I YA ,  LENINGRAD.  TRUDY  (USSR)  N|99  P99>A<( 

IRAN,  TR.  BY  GEORGE  E.  BRAO^,  JR. 

DESCRIPTORS:  < •THUNDERSTORMS  .  USSR). 

(•RAINFALL.  METEOROLOGICAL  RADAR).  ATMOSPHERIC 
PRECIPITATION.  CUMULONIMBUS  CLOUDS.  INTENSITY. 

ELECTRICAL  PROPERTIES.  RADAR  ECHO  AREAS. 

MEASUREMENT,  REFLECTIVITY.  DISTRIBUTION. 

•EATHER  stations.  STATISTICAL  ANALYSIS. 

tables 

identifiers:  translations 

the  general  LAIS  OF  THE  VERTICAL  STRUCTURE  OF 
showers  and  thunderstorms,  investigated  by  radar 

DURING  THE  SUMMER  OF  1942,  ARC  EXAMINED.  (AUTHOR)  lU) 


(U) 

(U) 
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UNCLASSIF ICD 


/L0392 


UNCLASSiriCO 


1 


1 


DOC  RCPOKT  tllLIOSRAPHT  SCAMCH  CONTROL  NO.  /L09»2 


AO-AA7  NIO  N/2  A/t 

ANCRICAN  MCTCONOLORKAL  fOCKTY  ROSTON  NASS 
DISSIPATION  Of  STRATUS  CLOUDS  IN  A  TURlULCNT 
ATNOSPHCRC.  (U> 

OCSCRIPTIVC  NOTc:  RtSCARCH  TRANSLATION. 

JAN  41  ItP  SHULCPOV.T'J.  V.  ttUlKOV.N. 

V.  I 

RCPT.  NO.  T«R-f9A 
contract:  Af  lA(42t)-9t40 


UNCLASSifiCO  REPORT 


SUPPLCNCNTaRT  note:  TRANS.  Of  UKRAINSKll  NAUCHNO- 
ISSLEOOVATCLSKI I  tlORO'NETlOROLORICHESK I  I  INSTITUT. 
TRUDY  <USSRl  NAt  P2.|3  1T49.  TR.  tY  DAVIO  KRAUS. 


descriptors:  (•stratus  clouds,  scatterino, 

( •ATNOSPHERIC  NOTION.  STRATUS  CLOUDS). 

EVAPORATION,  raindrops.  PHYSICAL  PROPERTIES, 

COLLOIDS.  NATHCNATICAL  ANALYSIS.  PaRTICLE  SIZE. 
DISTRItUTION.  RATER.  USSR  (U> 

lOENTIflERSI  TRANSLATIONS  (U) 


THE  REPORT  CONTAINS  THE  HORIZONTAL  DISSIPATION  Of  A 
SPATI.ULT  HONQECNEOUS  STRATUS  CLOUD  IN  A  TURIULENT 
ATNOSPHCRC.  In  RHICH  ISOTHCRNY.  AN  INVCRSION  IN  THE 
SUPRACLOUO  LAYCR.  AND  OORNDRAfTS  ARC  PRCSCNTl  THE 
TINE  RCOUIRCO  FOR  TOTAL  DISSIPATION  Of  THE  CLOUD  IS 
COHPU1CO.  (AUTHOR) 


(U) 
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UNCLASSIf  ICD 


/LOIR3 


REFERENCES  LICTED  BEUCW  ARE  RELATED  TO  THE  SUBJECTS  INCLUDED  IN 
3ECnON  XII  BUT  ARE  LOCATED  IN  OTHER  SECTIONS  OF  T1Q3  OIBLIOGRAFHY. 
THE  AD- PAGINATION  INDEX  DISPLAYS  THE  PAGE  NUMBER  OF  EACH  REFERENCE. 

AD  NUMBER 

2^1  X) 

2B9  350 
Ul2  328 
113  166 
1*13  270 
1*13  U93 
U15  630 
HP  600 
603  6Ld 
616  3L7 
620  396 
626  223 
636  050 
6U3  55L 

61+6  723 
655  020 
657  021 
657  608 
666  229 
669  (^38 
569  070 
669  180 


XIII  . 


UPPER  AIR 


TURBULENCE 


UNCLASSIFIED 


OOC  REPORT  BlBLlOriPAPHY  SEARCH  CONTROL  NO.  /H03S3 
AD-2S9  AAO 

AIR  FORCE  CAMBRIDGE  RESEARCH  LABS  L  G  HANSCOH  FIELD 
HASS 

WINDS  AND  CIRCULATIONS  IN  THE  MESOSPHERE  <Ul 

FES  61  !V  KEE6AN.TH0MAS  J.( 

REPT.  NO.  2N‘4 

monitor;  AFCRL  2M'4 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  •SOUNDING  ROCKETS,  •UPPER  ATMOSPHERE, 

•WIND.  DIURNAL  VARIATIONS.  METEOROLOGICAL  BALLOONS. 

METEOROLOGY  (U> 

identifiers:  north  America  (ui 

SOME  preliminary  ANALYSIS  ARE  PRESENTED  OF  THE 
WINDS  AND  CIRCULATIONS  IN  THE  MESOSPHERE  BASED  UPON 
THE  FIRST  YEAR  OF  DATA  COLLECTED  BY  THE 
METEOROLOGICAL  ROCKET  NETWORK.  DIFFERENCES 
BETWEEN  WINDS  OETERMINEO  FROM  RADAR  TARGETS  RELEASED 
BY  rockets  and  THOSE  FROM  THE  CONVENTIONAL  BALLOON 
TECHNIQUE  ARE  DISCUSSED  BRIEFLY.  T  ER  ATMOSPHERE, 
METEOROLOGICAL  DATA,  •SOUNDING  ROCKETS, 

DIURNAL  variations,  NORTH  AMERICAt  tWIND* 

OPEN-ENDED  TERMS*.  MESOSPHERE.  SOME 

PRELIMINARY  ANALYSIS  ARE  PRESENTED  OF  ThE  WINDS  AND 
CIRCULATIONS  IN  THE  MESOSPHERE  BASED  UPON  THE  FIRST 
YEAR  OF  DATA  COLLECTED  BY  THE  METEOROLOGICAL 
rocket  NETWORK.  DIFFERENCES  BETWEEN  WINDS 
DETERMINED  FROM  RAOAR  TARGETS  RELEASED  BY  ROCKETS  AND 
THOSE  FROM  THE  CONVENTIONAL  BALLOON  TECHNIQUE  ARE 
DISCUSSED  briefly,  THE  SCALE  OF  SEASONAL,  DAILY, 

AND  vertical  WIND  VARIATIONS  IS  ILLUSTRATED  BY  WIND 
profiles  and  time  CROSS-SECTIONS,  THEY  DEMONSTRATE 
clearly  THE  seasonal  REVERSAL  OF  MESOSPHERIC  WINDS 
AND  THE  EXISTENCE  OF  LARGE,  WIND-SPEED  VARIATIONS 
OVER  PERIODS  OF  ONLY  SEVERAL  DAYS,  THEY  ALSO  REVEAL 
THAT  VERTICAL  WIND  SHEARS  OF  0.030  PER  SEC,  AND 
probably  greater,  exist  at  about  180,000  FT.  A 
RELATIONSHIP  IS  INDlCATF.D  BETWEEN  MESOSPHERIC 
CIRCULATION  CHANGES  AND  SUBSEQUENT  TROPOSPHERIC 
CIRCULATION  CHANGES.  EXAMPLES  ARE  SHOWN  OF  THE 
CIRCULATION  OVER  NORTH  AMERICA  IN  SPRING  AND 
SUMMER  AT  HEIGHTS  UP  TO  180,000  FT,  ANALYSIS  OF 
rocket  wind-data  INDICATES  THAT  THE  TECHNIQUES  ARE 
SOUND  AND  THAT  MUCH  CAN  BE  LEARNED  BY  MORE  INTENSIVE 
ANALYSIS.  (AUTHOR)  (U) 
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UNCLASSIFIED 


/M0392 


UNCLASSIFIED 


OOC  REPORT  BISLI06RAFHY  SEARCH  CONTROL  NO.  /M0392 
AO-2il  713 

NED  YORK  UNIV  N  Y  SCHOOL  OF  ENCINCERIN*  AND  SCIENCE 
WIND  VARIABILITY  IN  THE  MESOSPHERE  AS  DETERMINED  BY 
THE  TRACKING  OF  FALLING  OBJECTS.  AN  EVALUATION  AND 

preliminary  results 

HAY  Al  IV  JRUCH.ALVANIMORGAN.GRIFFITN  M.  JR. I 

contract:  AFlV  A0<<  4193 

monitor:  afcrl  ago 

UNCLASSIFIED  REPORT 


descriptors:  •periodic  variations,  •:^^0AR  TRACKING. 

•WIND.  FALLING  BODIES.  HARMONIC  ANALYSIS.  METEOROLOGY, 
PARACHUTES.  RADAR  CONFUSION  REFLECTORS.  RADAR  TARGETS, 
UPPER  atmosphere.  NINO  DIRECTION  INDICATORS  (U» 

observations  of  hinds  IN  THE  MESOSPHERE.  OBTAINED  BY 
RADAR  TRACKING  OF  TARGETS.  ARE  ANaLYZEO  TO  GIVE 
MONTHLY  AND  SEASONAL  MEAN  VALUES  AT  VARIOUS  ALTITUDES 
at  EACH  observation  STATION,  SEASONAL  STANDARD 

deviations  of  The  mean.  root-mean>square  averages  of 

HIND  CHANGE  AT  A  FIXED  POINT  If:  SELECTED  TIME 

intervals,  the  first  harmonic  of  the  annual  march  of 

THE  east-west  COMPONENT.  FREQUENCY  DISTRIBUTIONS  OP 
VERTICAL  hind  SHEARS.  AND  ESTIMATES  OF  VERTICAL 
VELOCITIES.  The  experimental  design  of  the 

OBSERVATIONS  IS  DISCUSSED  AT  LENGTH  AND  ERROR  AND 
BIAS  ARE  ESTIMATED.  ALTHOUGH  THE  MEAN  VALUES  SHOW 
CONSISTENCY,  THE  STANDARD  DEVIATIONS  SHOW  LON 
STATISTICAL  SIGNIFICANCE.  EVIDENCE  IS  FOUND 
CASTING  SOME  DOUBT  ON  THE  ACCURACY  OF  OBSERVATIONS 
WHERE  CHAFF  IS  THE  RADAR  TARGET.  (AUTHOR)  (U) 


UNCLASSIFirn 
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UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /N0992 
AD-2Af  317 

united  RESEARCH  INC  CAHBRI06E  PASS 

TURBULENCE  MEASUREMENTS  AT  HIGH  ALTITUDES  BY  SECONO- 
OlFFERENCE  INTERFEROMETRY  (U» 

JUN  61  IV  BATTEAN*ON16HT  N . I  BEL  1 N G  ,  THOM AS  E?! 

CONTRACT:  DA36  03RSC8R963 

UNCLASSIFIED  REPORT 


descriptors:  aATMOSPHERE.  •RADAR  TRACKING.  •RADIO 

interferometers,  •turbulence,  dipole  ANTENNAS.  HIGH 
ALTITUDE,  MEASUREMENT,  PARABOLIC  ANTENNAS,  PHASE 
DETECTORS,  PHASE  MEASUREMENT,  RADAR  REFLECTORS.  RADAR 
TARGETS,  STRATOSPHERE  (U) 

identifiers:  an/mpq-iq  cui 

A  BRIEF  statement  OF  CONTRACT  OBJECTIVES  AND 
CURRENT  STATUS  ARE  GIVEN*  A  SIMPLIFIED  ANALYSIS  IS 
GIVEN  LEADING  TO  A  SIMPLE  FORMULA  WHICH  IS  USEFUL  FOR 
analyzing  data*  THIS  FORMULA  S  SUITABLE  FOR  HAND 
COMPUTATION  IN  THE  TWO  TARGET  CASE.  BUT,  WITH  A 
MULTIPLICITY  OF  TARGETS,  DATA  MUST  BE  FURTHER 
PROCESSED  BEFORE  USEFUL  RESULTS  ARE  OBTAINED* 
MODIFICATIONS  TO  RECEIVING  SYSTEMS  ARE  DESCRIBED* 
results  OF  A  FULLY  INSTRUMENTED  TWO-TARGET  TEST  ARE 
DESCRIBED*  (AUTHOR;  (U> 
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UNCLASSIFIED 


/MOJ92 


UNCLASSiriCO 


OOC  RCPOKT  BIBCIOCKAPHV  SEABCH  CONTROL  NO.  /H0192 
A0-2BI  f03 

ARMY  SIBNAL  RaOIO  PROPABATION  ABCNCY  RHITC 
RANCC  N  MEX 

ACOUSTIC  COHPONENT  OF  TURBULENCE. 

JUL  *2  IBP  «EBB. WILLIS  L.  I 

REPT.  NO.  TR  Nm 

unclassified  report 


descriptors:  tFLUIO  FLOW.  •TURBULENCE.  ATNOSPHERC. 

DRAG.  FLIGHT  PaTHS.  HIGH  ALTITUDE*  LIFT,  PL’RTURB  AT !  ON 
THEORY,  THERMOOYNAHICS  (U) 

THE  INTIMATE  RELATIONSHIP  BETWEEN  THE  LOCAL  SPEED 
OF  SOUND  OF  A  FLIGHT  ENVIRONMENT  ANO  THE  LIFT  AND/OR 
DRAG  ON  A  vehicle  IS  DISCUSSED.  THE  FACT  THAT  THIS 
PARAMETER  W|LL  BECOME  INCREASINGLY  SIGNIFICANT  AS  THF 
SPEED  increases  IS  POINTED  OUT.  IN  ADCITION,  IT  IS 
NOTED  that  the  USUAL  SOURCE  OF  FLIGHT  BUMPINESS.  WIND 

variations.  Tends  to  become  less  effective  as  the 
SPfiEO  incrfises.  examples  of  the  sonic  gradients 
WHICH  HAVE  THUS  FAR  BEEN  OBSERVED  IN  THE  HIGH 
ALTITUDE  REGIONS  OF  THE  EARTH'S  ATMOSPHERE  ARE 
PRESCNTEO.  and  THE  CIRCUMSTANCES  UNDER  WHICH  SUCH 
GRADIENTS  would  BE  MOST  EFFECTIVE  IN  PERTURBATING  A 
PARTICULAR  FLIGHT  PATH  ARC  OESCRIBCO.  IT  IS 
CONCLUDED  THAT  THE  VARIABLE  VEHICLE  LOADS  IMPOSED  BY 
atmospheric  structure  arc  composed  OF  FLOW  ANO 
THERMODYNAMIC  COMPONENTS.  AND  THAT  BOTH  OF  THESE 

atmospheric  Parameters  must  be  studied  in  the  light 
OF  OUR  expanding  SPEED  AND  SPATIAL  ACTIVITIES. 

(AUTHORI  (Ul 


SANDS  MISSILE 

<U) 


UNCLASSI^ lED 


/M0Jf2 


UNCt ASSIFieO 


ODC  REFO«T  B!BL lOfiRAFMY  SEARCH  CONTROL  NO.  /M0Jf2 
A0>2B6  06H 

ARMY  RESEARCH  OFFICE  RASHIN6T0N  D  C 
RINDS  AND  ATMOSPHERIC  TURBULENCE  A?  VERY  HIGH 
ALTITUDES  <U» 

DEC  62  IV  LORCNTHAL.MARVIN  J.I 

UNCLASSIFIED  REPORT 


descriptors:  •RINC,  condensation  TRAILS,  HIGH 

ALTITUDE,  Ml;ASUREMENT  ,  PHOTOGRAPHIC  ANALYSIS, 

ROCKETS  <U) 

STUDIES  OF  atmospheric  TURBULENCE  IN  THE  NO  -  70  KM 
LEVELS  HERE  CONDUCTED  BY  MEANS  OF  MULTIPLE  ROCKET 
FIRINGS  AT  CAPE  CANAVERAL  AT  INTERVALS  OF  19  To 
79  MINUTF.S.  FROM  THESE  DATA  SHORT  TERM  RIND 
VARIABILITIES  HERE  COMPUTED.  ALTHOUGH  THE  MAXIMUM 
NINO  OCCURRED  NEAR  50  KM,  THE  NINO  SPEED  VARIATIONS 

increased  continuously  reaching  a  maximum  of  b  mps  at 

6H  KMS.  LITTLE  VARIATION  IN  NINO  DIRECTION  IS 
NOTED  UP  TO  NS  KM  NITH  LARGE  CHANGES  THEREAFTER. 
(AUTHOR)  (U> 


3:5 


UNCLASStF  ICO 


/M079? 


UNCLASSirtEO 


CIOC  RCPOKT  BiatlOttRARHY  SEARCH  CONTROL  NO.  /H03t2 
AD-Ria  321 

00U6LAS  aircraft  CO  INC  LON«  iCACH  CALIF 
Ni-A4B  HI6H  ALTITUDE  «UST  SUftVEYt  TIHE 
SERIES.  (U) 

OESCRIRTIVE  NDTe;  FINAL  REFT., 

JUN  *7  192R  STROM. J.A.IRCAThERMON. AND 

T.6.  { 

REPT.  NO.  L67I27A 
contract:  AF)7  414  74R7 

PROJ;  IHH7 

MONITOR!  ASO  TDR47  ISf.  VOL.  7. 

UNCLASSIFIED  REPORT 


supplementary  NOTE!  REPORT  ON  HI6M  LEVEL 

turbulence. 

DESCRIPTORS!  (•«UISTS,  VELOCITY!,  <«!&1ND, 

TIME!,  <•HETEOROLO«ICAL  PARAMETERS,  PERIODIC 

VARIATIONS),  Turbulence,  hibh  altitude,  pene 

TRATION,  TMUNOERSTORMS,  EXPERIMENTAL  DATA, 
measurement,  records,  RECOROINi  PAPER.  <U) 

lOENTiriERS!  |Y47,  BRAPHS.  lUl 


time  series  Plots  for  vertical,  lateral,  forbard 
AND  derived  Bust  velocities  are  presented,  time 
scries  plots  for  true  airspeed,  pressure  ALTl  TUOE, 
outside  air  temperature  and  normal  accelera  tion 

IMEASUREO  AT  THE  RAOOMEI  FOR  !*♦  OF  THE  MORE 
SEVERE  penetrations  ARE  ALSO  PRESENTED,  »AUTHO») 


( U ) 


* 
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UNCLASSIFIED 


/MOIf 2 


UNCLASSir  ICD 


DOC  REPORT  BIBLI06RARHY  SEARCH  CONTROL  NO.  /H0392 
AO-**!?  270 

DOUGLAS  AIRCRAFT  CO  INC  LONG  BEACH  CALIF 
NB-A4B  HIGH  ALT.TUOE  GUST  SURVEY:  TECHNICAL 
ANALYSIS* 

DESCRIPTIVE  note;  FINAL  REFT., 

JUN  4?  299P  STRCM. J.A. tREATHERHON.T.G* I 

CON'^RACT:  AFJ?  414  74*47 

proj:  i*4m7 

monitor:  ASD  TnR4?  I**9.  VOL*  I 
UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  REPORT  ON  HIGH  LEVEL  TURBULENCE* 


descriptors;  l•STORMS,  EXPERIMENTAL  DATA). 

(•RIND.  VEL'CITT),  (•THUNDERSTORMS.  AIRCRAFT), 
(•GUSTS,  MMEOROLOGICAL  PARAMETERS),  HIGH 
ALTITUDF,  PENETRATION,  METEOROLOGICAL  PHENOM 
ENA,  METEOROLOGICmL  INSTRUMENTS*  METEOROLOGI  CAL 
RADAR,  TURBULENCE,  DATA,  INSTRUMENTATION* 

identifiers:  1947,  B-44  aircraft* 

Introductory  and  explanatory  information  are  given 
pertaining  to  the  quantitative  data  gathered  rith  a 

GUST  measuring  NB-44B  AIRCRAFT  DURING  HIGH 
ALTITUDE  STORM  PENETRATIONS  MADE  AS  A  PART  OF  THE 
196!  NATIONAL  SEVERE  STORMS  PROJ  ECT,  THE 
DATA  PRESENTED  INCLUDE  PORER  SPECTRUM  PLOTS  OF  THE 

three  axes  gust  velccities  and  FRE  cuency 

DISTRIBUTIONS  OF  THE  PEAKS*  (AUTHOR) 
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(U) 


(U) 

(U) 


(  U  I 


UNCL  *55  I F  I  CD 


/-a  J92 


UNCLASStr tCD 


ODC  RC^OKT  aiSLIOCKAPHY  SEARCH  CONTROL  NO*  /HOIfS 
AO-Sl?  Nil 

AIR  FORCE  CAHiRtOCE  RESEARCH  LARS  L  6  HANSCON  FIELS 
HASS 

HESOSPHERIC  RINOS  PROH  29  SUCCESSIVE  HOURLY 
SOUNOlNSSi  «U) 

v‘UL  AT  RIP  ENHARO. ROBERT  R .  I R  I  6HT  •  UOKN 

•  * ; 

PROj:  4*02 

NONITOR:  AFCRL  49  894 

UNCLASSirtCO  REPORT 


OCSCRIPTORS:  ( •ATHOSPHERE  ,  SOUNOlNft  ROCKETSt, 

(•ATHQSPHERK  S0UN0IN4*  »|NOI.  <  *  A  THOSPhER  I  C 
TIDES,  HEASUREHENTt *  HETC0R0L0«1CAL  RADAR, 

RAOAR  tracking,  BALLOONS,  ATHOSPHERE  HOOELS, 
velocity,  OIURNAL  VAPIATIOHS,  STRATOSPHERE, 

EAPERIHCHTAL  OaTa,  ERRORS,  TABLES,  SPHERES, 

PALLIHS  BOOIES,  HARNUNIC  ANALYSIS,  OSClLLA 
TION.  HETEOROLOilCAL  BALLOONS.  <<CTf  0R0L06  I  C  AL 
PHENOHENS*  (U) 

lOENTinCR!:  1149,  AN/FPS-14,  HESOSPHERE* 

OZONQSPHERE,  HOOOBRaPHS.  «U) 

•INO  INFORHATiON  BCTRECN  90  ANO  70  XH  raS  OB  TaINEO 
FROH  23  successive  HOURLY  ROCXET  SOUND  IN6S,  ThE 
SENSOR  NAS  A  l-H  HYLAR  BALLOON  CROBlN)  TRACXCO  BY 
rPS-14  RADAR*  EOUATlONa  FOR  THE  COH  PONENT  RIND 
SPEED  are  developed  FROH  THE  BASIC  EQUATIONS  OF 
NOTION  OF  ThC  balloon  AND  APPROPRI  ATE 
SIHPl  IF  ICAT  IONS.  THE  BALLOON  VELOCITIES  ANO 
ACCELERATIONS  FROH  RMICH  RNOS  ARE  DERIVED  ARE 

obtained  by  linear  shoothinb  techniques  applied  to 

RAOAR-OBSERVEO  position  ANO  OERIVEO  VELOCITY  DATA. 

The  snoothins  technique  is  oescribco  in  detail* 
this  data  neouction  process  yields  rind  pith  an  rhs 

VECTOR  ERROR  OF  2  HPS  AT  THE  TOP  0'’  The  SOUNOINQ, 
OECRCASINO  AS  THE  BALLOON  FALLS  SO  TmAT  A 
representative  value  is  about  I  XT,  the  ERRORS 
INCREASE  IN  The  CASE  OF  AN  UNINFLATED  BALLOON  TO  9 
HPS  HAAIHUH  and  *  KT  FOR  THE  REPRE  SENTATIVE  VALUE. 

THE  variance  of  the  OBSCRVCO  RINOS  IS  LARBELT 
ACCOUNTED  FOR  BT  DIURNAL  AMO  5EHI0IURNAL 
OSCULATIONS*  The  AHPLITUOI  OF  THf  OSCILLATIONS 
INCREASES  RITh  Al'ITUOE  AND  IS  BREATE*  FOR  ?hE 
OIURNAL  Than  for  T^E  SEnrOIURNAL  OSCILLATION, 
these  OSCULATIOhS  result  in  a  BREATE*  LAB 
VARIACILITY  OF  "INC  aT  •  TO  [2  HR  THAN  aT  2 R  HP  LAB. 
COMPARISON  OF  THE  RESIDUAL  VARIANCE  SEVERAL 
levels  SUBSEStS  the  EllSTENCE  OF  «  TURBULENT  EOnC  IN 
the  upper  OZOnOSPHERE.  (AUTHOR*  (U* 
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UNCLASSIFIED  /HOJfj 


UNCLASSir  ICD 


ODC  nCPOKT  Blii.  SCAKCH  COfJTKOL  HO*  /H07f2 

A0-'»20  f7B 

CHICASO  UfitV  ICL 

STUDY  cr  the  lar«e-scalc  circulation  of  the  earth's 

•  THUSRHERE  . 

OESCRIRTIVE  NOTE:  FINAL  RE*T., 

AU<t  67  LIFRS, frank  B.  i 

CONTRACT.  AFIR  60N  7266 
PROj:  860H 

monitor:  AFCRL  U  >72 

UNCUASSir ICO  REPORT 
SOPPLEMENTiRY  note: 

descriptors:  « •»  C'CSPHERIC  motion,  troposphtre > , 

PARTIAL  OIPFERENTIAL  EOUATIOMS,  JCT  STREAMS 
(  MFTEROLOftY  I  ,  -stratosphere,  FLUID  DYNAMIC  PROPERTIFS, 
EA?TH,  rotation.  TURBULENCE.  VORTICES,  RIND.  POLAR 

regions 

identifiers:  iray,  gulfstream 

-OME  STUDIES  OF  TM£  DYNAMICS  OF  MOTION  IN  THE  UPPER 
atmosphere  are  analyzed,  the  analysis  is  CONCERNED 

mainly  ritm  barotropic  stability  theory,  it  is 
Shorn  that  divergence  tends  to  stabilize  a  rest  mind 
ZONAL  FlOR.  it  is  also  SHORN  THAT  UNSTABLE 
DISTURBANCES  SUPERIMPOSED  ON  AN  ASYMnETRK  JET  CAN 

transfer  ho'ENTum  no  'hRaRO  across  The  jet.  the 
mechanics  of  The  RREAAOO'N  of  The  polar  night  jet  is 
BRIEFLY  DISCUSSED.  'AUThQRI 


(  U  » 


(  U  » 
IL'J 


t  U  ) 


t'NC  L  ASS  I  F  i  t  0 


UNCLASStriCD 


DOC  REI*ORT  BIBLI06RAPHY  SEARCH  CONTROL  NO.  /H0392 
A0-AO7  DR? 

GEORGIA  INST  OF  TECH  ATLANTA  ENatNEERINS  EXPERIMENT 
STATION 

STUDY  OF  PHOTOCHEMISTRY,  PHYSICAL  STATE  AND  NOTION  OF 
THE  UPPER  atmosphere.  <U) 

descriptive  note;  final  REPT.  for  1  AU6  6J-S1  JUL  AM, 

JUL  AM  Y2P  EDWARDS, HOWARD  0.  I 

contract;  AF  19<A28)-3J09,  NSG  JOMAJ 
PROJ;  M9SM,ARPa  order  M2 
task:  M98MQ1 

monitor:  afcrl  ,  am  700 

UNCLASSIFIED  REPORT 

supplementary  note: 

descriptors:  (•atmospheric  motion,  upper  ATMOSPHERE), 

(•UPPER  ATMOSPHERE,  TURBULENCE),  (•GUIDED  MISSILES, 
condensation  TRAILS),  WIND,  ATMOSPHERIC  TIDES, 

PHYSICAL  PROPERTIES,  AEROSOLS,  DIFFUSION,  GUIDED 
MISSILE  TRACKING  SYSTEMS  (U) 

THE  UPPER  atmosphere  PARAMETERS  WHICH  ARE  DISCUSSED 
ARE  VERTICAL  AUTOCORRELATION  SCALE  OF  THE  MEAN  WINDS, 
MOTION  SPECTRUM  SCALE  OF  THE  MEAN  WINDS,  MOTION 
SPECTRUM  OF  THE  TURBULENT  WINDS,  MIXING  LENGTH  SCALE, 
SCALE  OF  THE  SMALLEST  EDDIES,  CORRELATION  SCALES  OF 
THE  TURBULENT  VELOCITIES,  DISSIPATION  LENGTH 
parameter  from  turbulent  WINDS,  CL08ULE  SIZE  SCALES 
AND  CUTOFF  ALTITUDE,  TIME  SCALES  OF  MOTION,  ENERGY 
BALANCE  OF  THE  MOTION,  AND  CRITERIA  FOR  THE  ONSET  OF 
TURBULENCE.  ThE  UPPER  ATMOSPHERE  MOTIONS  SUCH  AS 
ARE  REPORTED  WILL  'RESHAPE*  MISSILE  TRAILS  INTO 
SIMILAR  CONFIGURATIONS,  HENCE  FROM  THE  DETAILED 
knowledge  of  the  characteristics  WHICH  MISSILE  TRAILS 
WILL  TAKE  IN  THE  UPPER  ATMOSPHERE,  IT  SHOULD  BE  LESS 
DIFFICUL”*  TO  DEVELOP  APPARATUS  FOR  CONTROLLING  AND/OR 
DETECTING  MISSILE  TRAILS.  (AUTHOR)  (U) 
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UNCLASSIFIED 


/M0I92 


UNCLASSIFIED 


DDC  NCPORT  BIBLIOGRAPHY  SEARCH  CONTROw  NO.  /H0S92 

AD-6H9  m9  *4/2 

AIR  NEATHCR  service  SCOTT  AFB  ILL 

NINO  SHEAR  AND  TURBULENCE  OVER  SELECTED  STATIONS  OF 
THE  AIR  FORCE  WESTERN  TEST  RANGE.  (U) 

DESCRIPTIVE  note;  TECHNICAL  RENT., 

DEC  66  21P  HITCHELL. LLOYD  V.  I 

KEPT.  NO.  ANS-TR*I89 

UNCLASSIFIED  REPORT 


descriptors:  (»GUIDE0  hissile  ranges, 

HETEOROLCGICAL  PARAMETERS),  (•RIND.  GUIDED 
HISSILE  RANGES*.  •ATMOSPHERIC  MOTION,  GUIDED 
HISSILE  RANGES  .  RBULENCE,  DISTRIBUTION, 

PACIFIC  OCEiiNi  marine  HETtOROLOGY.  ATMOSPHERIC 
SOUNDING  (U> 

THE  REPORT  PRESENTS  AiNO-SHCAR  DATA  FOR  THREE  AREAS 
OF  THE  AIR  FORCE  WESTERN  TEST  RANGE 
SAFRTR)  AND  TURBULENCE  DATA,  WHICH  ARE  APPLICABLE 
TO  AFNTR,  FOR  PORTIONS  OF  THE  NORTHERN 
HEf^ISPHERE.  A  METHOD  IS  DESCRIBED  AND  USED  FOR 
ESTIMATING  THE  MEANS  AH'*  STANDARD  DEVIATIONS  OF  RIND 
SHEARS  FOR  smaller  LAYERS  USING  RIND-SHEAR  DATA 
MEASURED  THROUGH  THICKER  LAYERS.  ESTIMATES  OF 
TURBULENCE  FREQUENCY  AND  INTENSITY  ARE  PRESENTED 
3AScD  UPON  THE  RELATIONSHIP  BETREJiN  WIND  SHEAR  AND 
TUHSULENCE.  mean  rind  SHEAR  AND  RIND  SHEAR 
variability  maxima  occur  at  approximately  no, 000, 
55,000,  130,000  ANO  220,000  FEET  WITH  MINIMA  AT 
100,000  AND  190,000  FEET.  TURBULENCE  FREQUENCY  AND 
INTENSITY  MAXIMA  OCCUR  NEAR  30,000,  130,000,  AND 
220,000  FEET  WITH  MINIMA  NEAR  99,000,  120,000,  AND 
150,000  FEET,  (AUTHOR)  (U> 


231 


UNCLASSIFIED 


/M0392 


UNCLASSiriCD 


OOC  REPORT  BltLIOGRAPHY  .ZARCH  CONTROL  NO.  /N0992 
A0-4»^  404  R/l 

AIR  FORCE  CAKIRIOCE  RESEARCH  LAOS  L  G  HANSCOM  FIELD 
MASS 

NEaSUREHENTS  OF  TIOAL  OSCILLATIONS  ABOVE  120 
KILOMETERS.  (U) 

UESCRIPTIVE  note:  ENVIRONMENTAL  RESEARCH  PAPERS  NO.  244* 
APR  47  ISP  ZlNMERMANtS.  P.  IHARCOSiF. 

A .  I 

REPT.  NO.  AFCRL-47-0131 
PROJ:  AF'-84QS 

task:  840910 


UNCLASSlFIEO  REPORT 


descriptors;  ^•ATM03PHERIC  TfOES. 

•OSCILLATtONI •  HCASURCMENT*  ALTITUDE.  UPPER 
ATMOSPHERE.  «1n0,  PARTIAL  DIFFERENCIAL  tOUATIONS, 
MOLECULAR  PROPERTIES*  DIFFUSION*  PRESSURE* 

DIURNAL  variations*  SOLAR  RIND*  THERMAL 
PROPERTIES*  PERIODIC  VARIATIONS  MOYKN* 

VELOCITY*  GRAVITY  (U) 


STUDIES  OF  the  ALTITUDE  VARIATIONS  OF  UPPER 
ATMOSPHERIC  RlMOS  IKOIC-^TE  OSCILLATORY  COMPONENTS  OF 
THE  HORIZONTAL  VINO  MOTION  IN  THE  VERTICAL  PLANE* 

THE  SMALLER  SCALES  OF  THESE  OSCILLATORY  MOTIONS 
HAVE  BEEN  SHORN  TO  BE  *HE  LENGTHS  PREDICTED  BY  THE 
THEORY  OF  THE  VISCOUS  LIMITED  INTERNAL  GRAVITY  RAVES. 
HEASURENENTS  OF  THE  lARGE  SCALES  |N  THE  120  TO  IBO 
KM  altitude  PaNSF  HA''E  SMORK  A  '^:aRkEC  CORRELATION  TO 
THE  PRESSURE  SCALE  HEIGHT.  ANALYSIS  OF  THESE 
LARGE-SCALE  VERTICAL  RAVELEHGTHS  INDICATES  THAT  THE 
EQUIVALENT  OCPTK  (HI  OF  THE  ATMOSPHERE 
CORRESPONDS  TO  TAD  01  The  EUENMOOES  0*''  EARTH'S 
ATMOSPHERE  OR  MODEL  ATMOSPHERE  OF  THE  SOLAR 
SEMIDIURNAL  TIDE  PREDICTED  BY  THE  LAPLACE  ^lOAL 
EQUATION.  THESE  ARE,  TEOPECT .  VEtT ,  THE  (2.  H) 

MODE  RHICM  APPEARS  TO  DOMINATE  IN  THE  SUHMfn ,  NO  THE 

(2.  4t  MODE  RhICH  IS  DOMINANT  IN  THE  RINTER. 

iAUTHOR)  lUl 


31? 


UNCI ASSIFIED 


UNCLASSIFIED 


DOC  SEPORT  BISLIOSRAPHY  SEARCH  CONTROL  NO.  /NOSS3 

AD-ASS  020  *4/1  l/i 

FOREIGN  TECHNOLOGY  DIV  NR  1 GHT-PATTERSON  APS  OHIO 
CENTRAL  AEROLOGICAL  OBSERVATORY.  TRANSACTIONS:  NO. 
f>  194*4.  SELECTED  ARTICLES. 

MAY  47  S7P 
REPT.  NO.  FT0-MT-4»-20*4 

monitor;  tt  47-42279 

UNCLASSIFIED  REPORT 

supplementary  note;  TRANS.  OF  TSENTRALNAYA 
AEROLOGICHESK AYA  OBSERV ATOR I YA .  TRUDY  tUSSR)  N99 
P21-2*4  .  91  -100  1  94*4.  EDITED  MACHINE. 

descriptors:  (vRINO.  troposphere!  • 

(•TURBULENCE.  CUMULONIMBUS  CLOUDS) . 

(•AIRCRAFT,  FLIGHT),  METEOROLOGICAL 

Parameters,  rind-direction  indicators,  atmospheric 

TEMPERATURE,  AERONAUTICS 


contents;  certa 
the  meso-  and  m 

HEIGHTS  OF  4-12 

aircraft  buffet 

CLOUDS. 


IN  RESULTS  of  INVESTIGATIONS  OF 

icrostructure  of  the  rind  field  at 

KM|  AND  TURBULENCE  RHiCH  INDUCES 
ING  IN  THE  ZONE  OF  CUMULONIMBUS 
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UNCLASSIFIED 


|U> 


(U) 


(U) 


/M0J92 


UNCtASSiriCD 


ODC  RCPORT  IIILIOCRAPHY  SEARCH  CONTROL  NO.  /NOItS 

AO-AP7  021  «l/2 

HANAll  INST  OP  tCOPHTSlCS  HONOLULU 

THE  TROPICAL  UPPER  TROPOSPHERIC  TROUOH  AS  A  SECONDARY 
SOURCE  OF  TYPHOONS  AND  A  PRIHARY  SOURCE  OF  TRAOENIND 
DlSTURIANCeS*  (U) 

DESCRIPTIVE  note:  FINAL  REPT.  1  FEO  AR-21  JAN  47* 

JUL  47  S7P  SADLERiJAHES  C.  ( 

REPT*  NO.  Hl«*47-i2 
contract:  AF  1Y(42I)*7040 
PROJ:  AF«449I 

task:  449102 

honitor:  afcrl  47-020J 

UNCLASSIFIED  REPORT 


descriptors:  (•tropical  cyclones*  SOURCES!  I 

(•TROPCSPHEREi  CL  I HATOLOOY I  *  TRACKIN6* 

NETEOROLOSICAL  CHARTS*  PACIFIC  OCEAN.  ATLANTIC 
ocean*  pacific  ocean  ISLANOS*  NETEOROLOfilCAL 
satellites*  cloud  cover*  athospheric  TEHPERATURE  (U> 

lOENTIFIERSI  TRAOENINOS  (Ut 

SURFACE  ANO  290  HI  ANALYSES  FOR  A  9*0AY  EUHHER 
PERIOD  OVER  The  north  pacific*  TOfETHER  RITH 
SATELLITE  PhOTOORAPHS*  ARE  SHORN  TO  ILLUSTRATE 
(II  THE  OEVELOPNENT  OF  A  TYPHOON  AND  A  TROPICAL 
STORH  FROH  CTcLONIC  CELLS  IN  THE  TROPICAL  UPPER 
TROPOSPHERIC  TROUtH,  ANO  (2l  THE  OOHINANCE  OF  THE 
TROUSH  IL  PROOUCINO  traoerino  REATHER* 

(AUTHORI  (Ul 


UNCLASSIFIED 


/H0>92 


REaiEBSNCES  LISTED  BELOW  ARE  RELATED  TO  THE  SUBJECTS  INCLUDED  IN 
SECTION  XIII  BUT  ARE  LOCATED  IN  OTHER  SECTIONS  OF  THIS  BIHLIOGRAPHI. 
THE  AD-PAGINATION  INDEX  Dia>LAYS  THE  PAGE  NUMBER  OF  EACH  REFERENCE. 

AD  NIMEER 
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274  376 
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648  723 
651  483 
654  26. 
667  222 
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CORPORATE  AUTHOR  -  H0N1T0R1N6  AOENCT 


•ADVISORY  6R0UP  TOR  AEROSPACE  RESEARCH 
NO  OEVELOPHENT  PARIS  (PRANCE) 

•  •  • 

A6AR0-5M6 

THE  USE  OF  NINO  SHEARS  IN  THE 
DESIGN  OF  aerospace  VEHICLES, 

AO-6S3  92fl 

•aeronautical  SYSTEMS  DIV  VRI6HT- 
PATTERSON  APB  OHIO 

•  •  • 

ASD-TORA?  JR5 
Na-6AB  HjQH  altitude  GUST 
survey:  time  series. 

AO-‘*12  J28 

•  •  • 

ASO-TORA?  MS 

Na-66B  hksh  altitude  gust 
survey,  volume  II.  PONEK  SPECTRA. 
Al)-‘^  I  3  t  6A 

•  •  • 

AS0-T0RA3  IMS 
NB-AAB  high  altitude  GUST 

survey:  technical  analysis. 

AD-M13  270 

•  •  • 

ASD-TORA-7  231 

AIRBORNE  INSTRUMENTATION  SYSTEM 
FOR  measuring  meteorological 
PHENOMENA  INSIDE  thunderstorms. 
AO-MiO  M89 

«  «  • 

AbO-TORA3  399 
FIXED-BASE  SIMULATOR 
I  NVEST  I  GAT J UN  OF  THE  EFFECTS  OF  L 
ALPHA  AND  TRUE  SPEED  ON  PILOT 
OPINION  OF  LONGITUDINAL  FLYING 
OUAL I T I ES , 

A  0  -  3  fJ  J  1  2 

•  •  • 

A  SD-TORAM  11 

Instrumentation  and  operations 
POP  gathering  thunderstorm  data 
,  kith  an  F-IUOF  AIRCRAFT  DURING  THE 

1963  national  Severe  storm  project, 

AD-‘*3A  JOA 

•  •  • 

r«- as-  1 

19AH  ROUGH  MIDER  summary  OF 
parameters  necORDEO,  test 

!N5rRu*<ENTATlON,  flight  OPERATIONS 
ANC  AIk<CRAFT  JAMAGE. 

AO- A  I  A  ’ 19 

•aeronautical  systems  OIV  rright- 
PaTTERSON  aFB  Ohio  deputy  for 
Flight  test 

•  .  ■ 

A5_'-TR-6A-3 


r  .OJECT  ROUGH  RIDER,  |96», 

PHASE  I  •  PHASE  I  1  . 

AO-632  610 

•AEROSPACE  CORP  EL  SE6UN00  CALIP 

•  •  • 

T0R-l69(3a30-i  }  TN-<( 

HARMONIC  GUST  AERODYNAMIC 
INPLUENCE  COEPPICIENTS  PROM 
INCOMPRESSIBLE  STRIP  THEORY: 
ANALYTICAL  DEVELOPMENT  AND 
COMPUTATIONAL  PROCEDURE, 
iSSD-T0R62  N?) 

AD-607  629 

•AEROSPACE  RESEARCH  LAOS  OPPICC  OP 

AEROSPACE  RESEARCH  RR I GHT-PATTERSuN 
APB  OHIO 

«  •  B 

ARL-66-0197 

CORRELATION  OP  SOME  LABORATORY 
EXPERIMENTS  IN  TRO-PHASc  Ff.OR  RITH 
PHENOMENA  AT  ThE  a!h>SEA  INTERPACE. 
AO-693  767 

•agricultural  RESEARCH  SERVICE  ITHACA 
N  Y 

•  •  • 

THE  ENERGY  BUDGET  AT  THE 
EARTH’S  SURPACE,  PART  I  I  , 

A0-60S  327 

•  •  • 

62  7 

ESTIMATION  OP  TURBELENT 
exchange  fiTHiN  A  CORN  CROP  CANOPY 
AT  ELLIS  HOLLU«.  N.  Y.,  :9«1. 

AO-929  1*0 

•  •  • 

RR366 

ESTIMATION  OP  TURBELENT 

exchange  rithin  a  corn  crop  canopy 

AT  ELLIS  HOLLO*.  N.  T.,  1961. 

AD-929  1*0 

•AIR  PORCC  CAMBMIDGC  RESEARCH  LABS  L  G 
HANSCOM  PIELD  MASS 

•  •  • 

radar  measurements  of  SLRVERl 
STORMS  IN  NE*  ENGLAND 
A0-2B9  *12 

•  •  • 

•  2  999 

VERTICAL  VELOCITIES  OBTAINED 
FROM  aircraft  A C C L L £ R OH t T E R 

measurements  in  a  severe 
Thunderstorm 
A0-2B2  770 

•  •  • 

2n<, 


0-1 


■INOS  ANO  CIRCULATIONS  IN  THE 
MESOSPHERE 
( AfCRL-2«IR> 

A0-2f»  A«0 

•  •  • 

*172 

iNSTAtlLlTY  ANO  VERTICAL 
MOTIONS  IN  The  UET  STREAM 
( AFCRL-N72» 

AO-299  99* 

•  •  • 

AFCRL-A2  *«9 

dispersal  or  supercooled  roc 
ANO  stratus  CLOUOSj 
AO-281  7C9 

•  •  • 

ArCRL-*2  1002 
ACCLOHERATION  OF  CLOUD 
PARTICLES  ANO  PROJECT  HI-CUE 
PARTICIPATION 
AO-287  to* 

•  •  • 

AFCRL-*?  2»I 

STUDY  OF  IONOSPHERIC  RlNOS. 
ADDITIONAL  OaTA  ON  THE 
determination  of  ionospheric  DRIFTS 
ANO  TURBULENCE  FROM  RADIO  FAOINC 
RECORDS. 

A0-*a2  797 

•  •  « 

AFCRL-67  297 

CUMULONIMBUS  CONVECTION  IN 
SHEAR 

AO-298  991 

•  •  • 

AFCRL-A7  •497 

TROPICAL  CYCLONES  OF  THE 
EASTERN  north  PACIFIC  AS  REVEALED 
BY  TIROS  observations. 

A0-N12  907 

•  •  • 

AFCRL-A7  *29 

A  STUD’-  OF  spatial  VARIATIONS 
IN  MK?50H£TC0R0L0ai  CAL  PARAMETERS. 
AO-909  898 

•  •  • 

AFCRL-47  7  U 
AN  INVESTICAT ION  OF  THE 
STRUCTURE  OF  CLOUD  ANO  REATHER 
SYSTEMS  ASSOCIATED  RITH  CYCLONES  iN 
the  united  STATES, 

A0-A22  991 

•  •  • 

AFCRL-<'7  727 

TuRiULENT  OISPER*'  i  A  RIME 

F  L  OR  . 

AO-*»iJ  VJ3 

•  •  • 

AFcRL-A>  824 


RESEARCH  IN  NUMERICAL  ANALYSIS 
AND  FORCCASTINC. 

AO-917  09C 

•  •  • 

AFCRL-87  17* 

NCSOSRMERIC  MINOS  FROM  27 
SUCCESSIVE  HOURLY  SOUNDINGS,  ' 

AO-917  991 

•  •  • 

AFCRL-87  8*1 

AN  ANALYSIS  OF  SOME  MIND 
PROFILES  IN  THE  ATMOS  PHERIC 
FRICTION  layer, 

AO-918  907 

•  •  • 

AFCRL-87  872 

STUDY  OF  THE  LARGE-SCALE 
CIRCULATION  OF  THE  EARTH'S 
ATMOSPHERE. 

AD-920  971 

•  •  • 

AFCRL-89  298 

ON  THE  TMO-OIMENS tONAL  SPECTRAL 
ANALYSIS  OF  KINETIC  ENERGY  OVER  A 
CIRCUMPOLAR  AREA  OF  A  SPHERE. 

AD-807  729 

•  «  • 

AFCRL-89  777 

900-KC  ELECTROHAGNETIC  NOISE 
PULSE  MEASUREMENTS  OF  SELECTED 

vertically  convecting  cloud 
oevelophcnt. 

AO-807  072 

•  «  • 

AFCRL-89  N02 

change  of  terrain  roughness  ANO 
THE  RINO  PROFILE. 

AO-809  2*8 

•  •  • 

AFCRL-89  971 

RESEARCH  ON  CHARACTERISTICS  AND 
EFFECTS  OF  SEVERE  STORHS. 

AO-807  089 

•  •  • 

AFCRL-***  700 

STUDY  OF  PHOTOCHEMISTRY, 

Physical  fTAYE  and  hoyion  of  the 

UPPER  ATHOSPHCRC. 

AD-807  099 

•  •  • 

AKCRL-89  879 

STUDIES  OF  THE  CLIMATOLOGY  OF 
•INDS,  TEMPERATURE,  AND  TURBULENCE 
IN  JET  STREAMS. 

AD-808  777 

«  •  • 

S67 

JN  4TM05PHCRIC 

MACROTuRbULi hCC , 


0-2 


AD-6a8  HH2 


•  •  • 

AFC«L-A‘*-869 

TESTING  AND  FURTHER  OEVELORMCNT 
OF  AN  ELECTRONIC  CLOUD  DETECTOR. 
A0-61A  9R7 

•  •  « 

AFCRL-68-I0 

TRO  STUDIES  OF  CONVECTION.  A 
MODEL  OF  convection  WITH 
ENTRAINMENT  AND  PRECIPITATION.  HIGH 
radar  ECHOES  FROM  ALBERTA 

thunderstorms  t 

AO-616  Q9R 

•  •  • 

AFCRL-A9-A3  PI 

MESOSCALE  CIRCULATION  OF  THE 

atmospheric  boundary  layer,  part 

I  . 

A0-6n  712 

«  •  • 

AFCRL-69-6J  P2 

MES05CALE  CIRCULATIONS  OF  THE 
ATMOSPHERIC  BOUNDARY  LAYER.  PART 
I  I  . 

AO'Gll  717 

•  •  • 

AFCRL-65-  I  I  7 

AN  INVESTIGATION  INTO  THE  USE 
OF  TEMPERATURE  GRADIENTS  AS  AN  |H« 
flight  RARNING  OF  IMPENDING  CLEAR- 
AIR  lURBULENCE. 

A0-A17  691 

•  •  • 

AFCRL-69-57 I 

FLUX  OF  heat  and  MOMENTUM  IN 

The  planetary  boundary  layer  of  THE 
ATMOSPHERE  . 

AD-6J2  899 

•  •  • 

AFCRL-69-6  I  9 

correlation  betreen  clear-air 
turbulence  ano  aircraft  electrical 
activity. 

AO-627  709 

•  •  • 

AFCRL-65-699  (  !  l 

A  family  qutbrcai  of  severe 

LOCAL  STORMS,  A  comprehensive  STUDY 
OF  THE.  STORMS  IN  OKLAHOMA  ON  26  MAT 
I  96  J  ,  part  I  . 

( AFCRl-SR-72  ) 

A0"62J  787 

•  •  • 

A  F  C  «  L  -  6  9  -  7  /  0 

RESEARCH  ON  characteristics  ANO 
EFFECT';  OF  SEVERE  STORMS. 

AO-623  667 


AFCRL-A6-7Q 

RESEARCH  IN  FOUR-DIMENSIONAL 
DIAGNOSIS  OF  CYCLONIC  STORM  CLOUD 
SYSTEMS. 

AO-672  661 

6  6  6 

AFCRL-66-1  If 
STUDY  OF  TECHNIQUES  FOR 
detection  »N0  MEASUREMENT  OF  CLEAR 
AIR  turbulence. 

AO-676  72f 

6  6  6 

AFCRL-66-290 

STUDY  OF  lor  FREQUENCY 
electrical  CHARACTERISTICS  OF  CLEAF 

air  turbulence  ano  storm  front 

CENTERS. 

AD-676  070 

6  6  6 

AFCRL-66'2B0 
ilNOSPECO  ON  mountains. 

A0-67M  877 

6  6  6 

AFCRL-66-707 

TEMPERATURE.  HUMIDITY,  aNO  RIND 
VARIATIONS  DURING  DISSIPATION  OF  A 

lor-level  jet. 

A0-67f  7|8 

6  6  6 

AFCRL-66-708 

MULTIRAVCLCNGTH  BACKSCATTER 
FROM  THE  CLEAR  ATMOSPHERE. 

A0-67f  717 

6  6  6 

AFCRL-66-778 

MCSOMETCOROLOGICAL  STUDIES. 

AD-679  JOf 

6  6  6 

AFCRL-66-7f M 

DESIGN  STUDY  OF  LASER  RADAR  FOR 

oetedtion  OF  clear  air  turbulence. 

AD-679  686 

6  6  6 

AFCRL-46-7»9 

techniques  for  determining  a 

RORLO-RIOE  climatology  OF 
TURIULENCE  THROUGH  USE  OF 
meteorological  DATA. 

AD-67<I  199 

•  6  6 

AFCRL-66-9  I  y 

RINO  CONDITIONS  IN  SITUATIONS 
OF  pattermform  ano  non-pattermform 
cumulus  CONVECTION. 

AO-679  696 

•  6  6 

AFCRl-64-966 

parameters  of  turbulent 
ATMoSPhFRCS, 


0-7 


A0-*97  9fS 

•  •  • 

ArcltLo«4*900 

SONE  OBSERVATIONS  PERTINENT  TO 

tne  theory  op  radar  scatterinc  by 
CLOUDS* 

AO-4f7  BOB 

•  •  • 

APCRL-**-»*!2 

AN  analysis  op  sonic  ANEHOMETER 
HEASURENENTS  PROP  THE  CEOAR  HILL 
TORER* 

A0-4HI  224 

•  •  • 

APCRL-44-t’4 

ON  turbulent  OIPPUSION  IN  AN 

arbitrarily  stratipied  atmosphere* 

A0*4*t6  142 

•  •  o 

ArCRL-44-819 

RESEARCH  IN  FOUR-OIHCNSIONAL 
DIAGNOSIS  OP  CYCLONIC  STORM  CLOUD 
SYSTEMS, 

A0*418  987 

•  •  • 

ArCf<L-44-89  I 

SOME  LAGRAKSIAN  PROPERTIES  OP 

Turbulence  oeouceo  prom  atmospheric 

OIPPUSION  EAPCRIMPNTS. 

AO-618  IJf 

•  •  r 

APCRL-4^ -891 

OPTIMlklNG  THE  RAOAR  DETECTION 
OP  CLEAR  AIR  TURBULENCE. 

AO-418  729 

•  •  • 

APCRL-67-OO I  9 

A  preliminary  REPORT  ON  OOPPLER 
RAOAR  OBSERVariON  CP  TtRBULENCr  IN 
A  Thunderstorm. 

AO-419  779 

•  •  • 

Ar CRL-47-0  1  I  3 

THE  balance  level  IN  CONVECflVE 
STORMS . 

A0-A19  BTA 

•  •  • 

APCRL-47-0 I  19 

MESOSCALC  STRUCTURE  OP  TMC 
atmosphere  In  regions  Of  CL£AR-Al« 

Turbulence,  voli-'mc  i. 

AO-A91  247 

•  •  • 

Af CRL-47-Ol 31 
MEASUREMENT?  Of  tidal 
OSCILLATIONS  A8  -VC  130  AlLOMETERS. 
aO-«»n  kS4 

•  •  • 

Af CRL-47-0 1  »4 


RESEARCH  ON  PLUIO  DYNAMICAL 

hooels  op  the  large  scale 

ATMOSPHERIC  CIRCULATIONS. 

A0-49t  014 

•  •  4 

APCRL-47-0IBB 

INVESTIGATION  OP  THE  TURBULENT 
STRUCK  IRE  and  ORIPT  MOTIONS  IN  THE 
IONOSPHERE* 

AO-491  1S9 

•  •  • 

APCRL-47-0209 

THE  TROPICAL  UPPER  TROPOSPHERIC 
TROUGH  AS  A  SECONDARY  SOURCE  OP 
TYPHOONS  AND  A  PRIMARY  SOURCE  OP 
TRADE8IN0  DISTURBANCES. 

AO-497  021 

•  •  • 

APCRL-47-0197 

LOW  PREQUENCr  electric  FIELD 

characteristics  op  clear  air 

TURBULENCE  * 

A0-49B  S79 

*  •  • 

APCRL-47-0171 

thunderstorm  penetrations  of 

THE  TROPOPAUSE.  A  CLIMATOLOGY  AND  A 
method  op  ESTIMATION. 

AO-441  99B 

•  ♦  • 

APCRL-4B-OOOI 

OBSERVATIONS  OP  STRATOSPHERIC 
CLCAR-AIR  TURBULENCE  AND  MOUNTAIN 
RAVES  OVER  THE  SIERRA  NEVADA 

mountains:  an  analysis  op  the  l-: 

PLIGHTS  OP  13-11  MAY,  1941. 

AO-447  222 

•  •  • 

APCRL-234 

SOME  EFFECTS  OP  RCNGE  UPON 

AN/cPS-9  radar  reflectivities  in 
thunderstorms 

AD-294  147 

•  *  • 

APCRL-211 

FINDS  and  circulations  in  thC 

MESCSRHCRC 
AO- 29 9  440 

•  •  • 

Af CRL-173 

INSTABILITT  AND  VERTICAL 
MOTIONS  IN  THE  JET  STREAM 

AD-299  994 

•  •  • 

Af CRL-193 

ANALTSIS  Qf  MtSOSCALE  STRUCTURE 
IN  ANTICTCLONIC  UIT-STREAM  fLOB 
AD-29B  29B 


0-1 


AID'AiR 


AFCKL-65H 

HIGH  altitude  NLATHER  HAZARDS 
TO  FLIGHT 
A0-Z66  I9H 

•  •  • 

AFCRL-AAO 

«IN0  variability  in  the 
MESOSPHERE  AS  DETETMINEO  BY  THE 

tracking  of  falling  objects,  an 

EVALUATION  ANO  PRELIMINARY  RESULTS 
AO-261  712 

•  •  • 

AFCRL-B2A 

RESEARCH  OIRECTEO  TORARO  THE 

investigation  of  radar  techniques 

FOR  SEVERE  STORM  IDENTIFICATION  ANO 
the  measurement  of  PRECIPITATION 
grorth 
AO-262  029 

•  •  • 

AFCRL-ERP-  1 

temperature,  humidity,  AMD  RfNS 
variations  OuRInG  DISSIPATION  OF  A 
LOA-LEVEL  JiT. 

AO-625  218 

•  •  • 

AFCRL-ERP- 1 V 1 

mult  IRAVElENGTh  BACK3CATTER 
FROM  THE  CLtAR  aThOSPhERE. 

AO-629  217 

•  •  • 

AFCRL-ERP-206 

•IND  conditions  in  situations 

OF  PATTERNFORM  and  NON-P a TTERNFORM 
CUMULUS  convection. 

AO-6. ’'9  896 

•  •  • 

AFC-lL-ERP-208 
parameters  of  Turbulent 

ATMoiPHERES • 

A0-6A7  J9$ 

•  •  • 

AFCRL-CRM-2 I  9 

an  analysis  of  sonic  anemometer 

MEASUREMENTS  FROM  THE  CEDAR  MILL 
TOPER  . 

AO- A  N  1  224 

•  •  • 

AFCRL-tPP-JM J 

On  turbulent  diffusion  in  an 
arbitrarily  stratified  atmosphere. 
AO-ANi  N‘12 

•  •  • 

ArcRL'ERP-2i7 

SOHE  laGrasgian  RRCPERTIES  or 
TLB4.1.ENCE  ■JCJuCCC  ERO"  ATMOSPHERIC 
OIEF.SICN  E*RERI“t*<TS. 

A  J-A'.A  -.29 

•  •  * 


AFCRL-tRP-2RB 

optimizing  The  raoar  octcction 
of  clear  air  turbulence. 

A0-69B  722 

«  •  • 

AFCRL-CRP-2»f 

A  PRCLIMINART  REPORT  ON  OOPPlER 
radar  observation  or  TURBUCENCC  IN 
A  thunderstorm. 

A0-6R9  779 

•  •  • 

AFCRL-ERP-262 

THE  balance  level  IN  CONVECTIVE 

storms. 

A0-6R9  876 

•  •  • 

AFCRL-REPT.  62  8Cl 
THE  effect  of  'FORMATION  IN 

the  rino  field  on  the  large-scale 
horizontal  OISPERSIl:.'  o~  clusters 
IN  the  atmosphere, 

A0-9II  901 

•  •  • 

AFCRL-SR-22 

A  family  outbreak  of  severe 
local  storms,  a  comprehensive  study 
OF  the  storms  in  Oklahoma  on  26  may 

1962,  PART  1. 

AO-622  787 

•  •  • 

AFCRL-TR  6U  917 

A  SrjOY  OF  TME  PULSATING  GRORTM 
OF  CUMULUS  CLOUDS 

AO-298  999 

•  •  • 

ERP-99 

AN  INVESTIGATION  INTO  THE  USE 
OF  TEMPERATURE  GRADIENTS  AS  AN  IN¬ 
FLIGHT  rarning  of  impending  clear- 
air  turbulence. 

AD-i 1 2  691 

u  •  • 

TR  60  917 

A  STUDY  OF  the  pulsating  GRORTh 
OF  cumulus  clouos 

. aFCRL-TR  60  9171 

AO-298  999 

•AIR  FORCE  flight  OTNAMICS  LAB  RRI6KT- 
PATTCRSON  AFB  OHIO 

•  •  • 

AFFOL-Tt-69-72 

AN  ANALYTICAL  STUOr  OF  V/STOL 

handling  qualities  in  mover  and 
trahsi t ion. 

AO-629  999 

•AIR  FORCE  OFFICE  OF  SCIENTIFIC 
RESEARCH  ARLINGTON  VA 
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aik-anc 


•  •  • 

ArOSR-68-02e» 

eOUNOARY  LAYERS  AND  TURBULENCE* 
A0-6A9  207 

•AIR  roRCC  systems  CCHMAND  RASMINSTON 
0  C 

•  •  • 

PROCEEDINGS  DF  THE  ANNUAL  AIR 
FDRCE  SCIENCE  AND  ENGINEERING 
SYMPOSIUM  (IJTH),  27-28-29 
SEPTEMBER  19a6,  ARNOLD  ENGINEERING 
DEVELOPMENT  CENTER*  ARNOLD  AIR 
FORCE  station*  TENNESSEE.  VOLUME 
III.  unclassified*  UNCONTROLLED 
DISTRIBUTION  VOLUME  OF  UNPRESENTEO 
PAPERS. 

AD-6M1  923 

•AIR  HEATHER  SERVICE  SCOTT  APB  ILL 

•  •  « 

forecasting  BLOWING  OUST  AT 
GEORGE  AFB*  CALIFORNIA. 

A0-‘»03  909 

•  •  • 

CLEAR  AIR  TURBULENCE, 

AD-R3I  9H6 

•  •  • 

RWGP  105  2  7 

PROJECT  TORNADO-SFERICS 
A0-25R  827 

•  •  • 

M«GP  109  10  1 

THE  ASSOCIATION  OF  THIN  LINE 
RADAR  ECHOES  TO  GUST  FRONTS 
AO-263  38R 

•  •  • 

AWS-TR-189 

WIND  shear  and  turbulence  OVER 
SELECTED  STATIONS  OF  THE  AIR  FORCE 
WESTERN  TEST  RANGE. 

A0-d<19  3**5 

•  •  • 

AAiS-TR-200 

NOTES  ON  ANALYSIS  AND  SEVERE- 
STORM  forecasting  PROCEDURES  OF  THE 
MILITARY  weather  WARNING  CENTER. 
AD-660  092 

•  •  • 

TR15R 

THE  METEOROLOGICAL  FACTORS 
AFFECTING  PHOTO-GRAPHIC 
RECONNAISSANCE  FROM  VERY  HIGH 
ALT  I  TUOES 
AO-298  925 

•AMERICAN  METEOROLOGICAL  SOCIETY 
BOSTON  HASS 

•  •  • 


AMMETS0C-T-R-M37 
STRUCTURE  OF  THE  SURFACE 
BOUNDARY  LAYER  UNDER  CONDITIONS  OF 
TURBULENCE* 

(TT-69  60B29I 
AO-610  119 

•  •  • 

T  R  37B  • 

THE  STATEMENT  OF  THE  PROBLEM  OF 
THE  STATIONARY  STRUCTURE  OF  THE 
BOUNDARY  LAYER  OF  THE  ATMOSPHERE 
A0-2BR  766 

•  •  • 

T  R  381 

AN  OPERATIONAL  METHOO  OF 
CALCULATING  THE  WIND  PROFILE  IN  THE 
B0UNDA*8HVR0N 
A0-2e3  933 

•  »  • 

T  R  387 

THE  STATIONARY  DISTRIBUTION  OF 
NINO,  TEMPERATURE  AND  TURBULENT 
EXCHANGE  IN  THE  BOUNDARY  LAYER  OF 
THE  ATMOSPHERE  UNDER  VARIOUS 
STABILITY  CONDITIONS 
AO-279  337 

•  •  • 

T-R-M87 

NON-STATIONARY  TURBULENT  REGIME 
IN  THE  SURFACE  LAYER  OF  THE 
ATMOSPHERE. 

(TT-66-60677) 

AO-628  972 

•  •  • 

T-R-9I0 

SOME  RESULTS  OF  RADAR 
OBSERVATIONS  OF  THE  DEVELOPMENT  OF 
CU  CONG  CLOUDS  AND  THE  RESULTS  OF 
MODIFICATION. 

(TT-66-61 |98> 

AO-631  966 

•  •  • 

T-R-912 

THE  COOROINATE-DOPPLER  METHOD 
OF  WIND  OBSERVATION. 

( TT-66-60679) 

AO-628  97R 

•  •  • 

T-R-917 

PASSIVE-REFLECTOR  EXPERIMENTS 
IN  RADAR  MEASUREMENT  OF  THE 
TURBULENCE  OF  THE  CLEAR  SKY. 

( TT-66-60j39» 

AO-630  993 

•  •  • 

T-R-923 

JOINT  radar  and  AEROLOGICAL 
OBSERVATIONS  IN  THE  LOWER  1.9  KM  OF 
The  ATMOSPHERE. 


0-6 


ARA-ARM 


•  •  • 

T-R-4A7 

RADAR  iNVesTIftATlON  OF  DYNAHIC 
PROCESSES  tN  THE  ATHOSPHERE 
CRADIOLOKATSIONNOE  ISSLEOOVANIE 
DINAHICHESKIKH  PROTSESSOV  V 
ATNOSFERE)* 

A0-44f  038 

•  •  • 

T  RC  20 

SELECTIONS  FROM 

INTERDEPART^ AL  CONFERENCE  ON  THE 
PROBLEMS  OF  1 N YEST I  BAT  I N6  CLOUDS. 
PRECIPITATION  AND  THUNDERSTORM 
ELECTRICITY 
A0*24R  987 


(  TT-66-61 199) 

AO-671  967 

•  •  • 

T-R-528 

RADAR  characteristics  OF  CLOUDS 
AS  A  function  of  THEIR  EDDY  AND 
ELECTRIC  state  tSVYAZ 
RAOIOLOKATSIONNYKH  KHARAKTERISTIK 
OBLAKOV  S  IKH  TURBULENTNYM  I 
ELEKTRICHESFIM  SOSTOYANEM), 

AD-669  180 

•  •  • 

T-R-570 

The  relation  between  the 
thermodynamic  state  of  the 

ATMOSPHERE  and  radar  ECHOES  FROM  A 
CLEAR  SKY. 

( TT-66-60676 ) 

AO-628  971 

•  •  • 

T-R-S72 

SOME  RESULTS  OF  RADAR 

investigations  of  the  vertical 

STRUCTURE  OF  SHOWERS  AI O 

thunderstorms* 

AD-667  H07 

•  •  • 

T-R-975 

SPECIAL  FEATURES  OF  THE  RADAR 
characteristics  of  thunderstorm 
CLOUDS. 

( TT-66-60682 ) 

AD-629  008 

•  •  • 

T-R-956 

dissipation  of  stratus  clouds 
IN  A  turbulent  atmosphere. 
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RESULTING  FROM  NINO  STRESS  ON  THE 
OCEAN, 
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•NAVY  WEATHER  RESEARCH  FACILITY 
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NWRF- 1 5-0362-057 

A  CASE  STUDY  OF  SEVERE  CLEAR- 
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OCCURRENCE  AND  CAUSES  OF  HIGH- 
LEVEL  TURBULENCE. 
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NATURE  and  OBSERVATION  OF  HIGH- 
LEVEL  TURBULENCE  ESPECIALLY  IN 
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•NEW  YORK  UNIV  N  Y 

•  •  • 
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THE  INTERPRETATION  OF  WAVE 
SPECTRA  IN  TERMS  OF  THE  WIND 
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FROM  conventional  ATMOSPHERIC 
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DIAGNOSIS  or  CYCLONIC  STORM  CLOUD 
SYSTEMS, 

<  AFCRL-AA-e^^TI 
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THE  DISTRIBUTION  OF  CLEAR  AIR 
TURBULENCE  REPORTS  AND  CLOUD 
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PHOTOGRAPHS. 

AO-972  R4B 

•  •  • 
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T0-R42-I7 

OISRERSAL  or  SURERCOOLEO  FOR 
AND  STRATUS  CLOUDS* 

IArCRL-42  4R»I 
A0-2RI  7R1 
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THC  EFFECT  OF  DEFORHATION  IN 
THE  RIND  FIELD  ON  THC  LARGE-SCALE 
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OEPT  OF  PHYSICS 

•  •  « 

internal  6RAVITT-SHCAR  RAVES  IN 
the  troposphere.  III.  PERTURBATION 
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TECHNIQUES  OEVELOPNENT  LAB 
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IFAA-R0-A4-79t 

A0-A9B  AlO 

•ICATHER  BUREAU  BASNINBrON  0  C 

•  •  • 

SEVERE  STORM  DETECTION  AND 
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;  S c c H p P E s S  I  0 L E  STPIP  ThEOPt! 
analytical  OEVEi-OPMEnT  and 
computational  PPOCEOuPE, 

AO-aOT  hi- 

•GUST  LOADS 

VEpticAl  velocities  obtained 
pPOP  aIpCPaET  a C C E l E P 0  me t e p 
mEaSupehEnts  In  a  SEvEPC 

THuNDEOSTOPh* 

AO-i80  770 

annotated  9  I  8l  I  OOP  APMY  o'" 

lItEpayjpe  concepning  Oust 
alleviation  techniques,  lop- 
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studies  of  the  CLIMATOLOGY  OF 
WINDS,  TEMPERATURE,  AND  TURBULENCE 
IN  JET  streams, 

AO-608  773 

•  JET  streams f meteorology  ) 

CLlHATOtOGY 

techniques  for  determining  a 

WORLD-WIDE  climatology  OF 

turbulence  through  use  of 
meteorological  data,* 

AO-634  IS*, 

ionospheric  disturbances 

interrelation  of  ionospheric 
sporadic  e  with  thunderstorms  and 
jET  streams, 

AD-620  396 

meteorological  parameters 

project  topcat;  summary  of 
meteorological  observations  ano 
aircraft  measurements  during 
routine  flights  in  The  Australian 

JCT  STREAM,* 

A0-6**0  375 

TRANSLATION  OF  RUSSIAN  RESEARCH; 
IGY  AND  IGC  OAVA  ON  VERTICAL  WIND 
SHEARS  IN  JET  STREAMS  OVER  ThE 
southern  USSR, 

AD-oHi  357 

NONLINEAR  DIFFERENTIAL  EQUATIONS 

EODT  formation  and  DECAY  ON  FREE 
STREAM  BOUNDARY, 

AD-M66  boh 

•JET  training  planes 

vertical  velocities  Od'AlNED 


D-16 


L AM-HCT 


TRo^  aircraft  accelerometer 
measurements  in  a  severe 
thunderstorm* 

AO-202  770 

•laminar  flor 

mathematical  analysis 

REPRINT:  CONCERNING  SIMILARITY 

analysis  based  ON  THE  USE  OE 
governing  equations  and  boundary 
'  ccndit;ons  and  long's  method  of 
generalized  DIMENSIONAL  ANALYSIS. 
AD-6fcM  205 

•LASERS 

Doppler  radar 

design  study  of  laser  RaDaR  for 
DETEdTION  of  clear  air  turbulence, • 

A0-63M  es6 

•  launch  VEH I cles < aerospace  I 

OtS : GN 

'HE  USE  OF  WIND  SHEARS  IN  THE 

design  OF  aerospace  vehicles,* 
AO-6S3  928 

•  LIGtiT 

Shadow  patterns  of  turbulent  air 
layers  I.O  and  2,2  miles  ThICK 
illustkating  effects  of 
turjlence  upon  propagation  of 

L  I  GHT  . 
ad-206  089 

•LI GHTHOUSES 
W  I  NO 

wind  tunnel  measurements  of  the 
wind  disturbance  field  of  a  model 
OP  THt'  buzzards  bay  entrance  light 
tower  ,  • 

AO-680  628 

•LOAD  distribution 

LOW  AITITUDE  gust  DATA  OBTAINED 
IN  Fleet  a i rcraft* 

AO-262  ose 

•LOW  altitude 
Flight 

Environmental  conditions  to  be 

CONSIDERED  IN  THE  STRUCTURAL  OESlGN 

OF  aircraft  required  to  operate  at 
LOW  levels. 
ad-618  860 

•marine  meteorology 
ATMOSPHtR I C  motion 

an  Investigation  of  the 
structure  of  turbulence  over  water 


surface  waves. • 

A0-6A7  7jf 

boundary  layer 

repRinti  spectra  of  velocity 
AND  temperature  FLUCTUATIONS  IN  THE 
atmospheric  boundary  layer  over  the 

SEA. 

AD-6R2  002 

interactions 

laboratory  studies  of  wind-wave 
interactions. • 

AD-6S9  176 

storms 

STqRMS  causing  HARBOR  AND 
SHORELINE  damage  THROUGH  WIND  AND 
WAVES  near  MONTEREY,  CALIFORNIA, 
AD-619  505 

•HASBACHUSETTS 

climatology 

PROPERTIES  OF  WIND  AND 
temperature  at  Round  hill,  south 

DARTMOUTH,  HASS,* 

A0-6S9  H30 

•MATHEMATICAL  MODELS 
micrometeorology 

energy  BUDGET  AT  THE  EARTH'S 
surface,  part  11, 

AO-605  527 

•MECHANICS 

REPORTS 

NEWS  OF  ACADEMY  OF  SCIENCES 

USSR,  technology  section,  mechanics 

AND  MECHANICAL  ENGINEERING,  1961, 
NO,  R:  SELECTED  ARTICLES, 
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turbulence  ICAT),* 

AD-27H  269 

A  case  study  CF  SEVERE  CLEAR-AIR 

turbulence* 

AD-27H  376 

studies  of  the  spectra  of  THE 
vertical  FLU3ES  OF  MOMENTUM,  HEAT, 
AND  MOISTURE  IN  THE  ATMOSPHERIC 
boundary  LAYtR* 

A0-27R  99H 

low  level  turbulence 
characteristics  at  white  sands 
missile  range* 

A0-27S  106 

analysis  of  atmospheric 
turbulence  from  missile  flight  rind 
measurement , 
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OF  aircraft  RE'lUlREO  TO  OPERATE  AT 
LOW  levels. 

AD~6IM  R60 

mathematical  models 

A  numerical  experiment  on  a 
turbulence  model.* 

ad-667  361 

Plants  (botanvi 

EST I  MAT  I  ON ‘ OF  TURBELENT  EXCHANGE 
WlfHIN  A  CORN  CROP  CANOPY  AT  ELLIS 
hollow.  N.  Y.,  1961.* 

»D-R2h  160 

symposia 
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•  •  • 

SIMULATION  OF  WIND  FIELDS  OVER 
POINT  ARGUELLO,  CALIFOR.'JIA,  BY  WIND- 
TUNNEL  fLDW  OVER  A  TOPOGRAPHIC 
MODEL. 

AD-6H3  489 

•chalk,  CHARLES  R. 

•  •  • 

FIXED-BASE  SIMULATOR  INVESTIGATION 
OF  THE  EFFECTS  OF  L  ALPHA  AND  TRUE 
SPEED  ON  PILOT  OPINION  OF 
LONGITUDINAL  FLYING  QUALITIES, 

AD-‘430  012 

•chambers,  RANDALL  N. 

•  •  • 

SIMULATION  AND  EFFECTS  OF  SEVERE 
TURBULENCE  ON  JET  AIRLINE  PILOTS, 

^  HRB  047 

•CHAPLIN,  ANTON  S. 

•  •  • 

WING  PROFILES,  SPECTRA,  AND  CROSS¬ 
SPECTRA  OVER  HOMOGENEOUS  TERRAIN. 
A0-4N8  H**N 

•CHEN,  ZENG-FU 

•  •  • 

AN  investigation  ON  THE  PREDICTION 
OF  STRONG  WINDS  ASSOCIATED  WITH 
COLO  FRONTS  IN  THE  YUPEH  REGION 
(NORTHERN  HONAN)  IN  SPRING. 

AD-46M  043 

•CHERNIKOV,  A.  A. 

•  •  • 

THE  COORDINATE-DOPPLER  METHOC  OF 
WIND  OBSERVATION. 

AD-L28  97H 

•CHIA-1,  CHEN 

*  •  • 

ON  THE  correlation  OF  WIND  SPEED 
FLUCTUATIONS  IN  THE  TURBULENT 
ATMOSPHERE. 

AD-634  620 

•CHIEN,  CHEN-WU 

•  •  * 

STUDY  AND  MODIFICATION  OF 
CONVECTION  STORMS. 

AD-NIO  511 

•CHINS,  JASON  K.  S. 

•  •  • 

FLUX  OF  HEAT  AND  MOMENTUM  IN  THE 
PLANETARY  BOUNDARY  LAYER  OF  THE 
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CM»-CRA 


AtnOSPHERC. 

A3*-*22  S99 

•CH* lN«-rANS(  HSU 

«  •  • 

HARKOV  PROCESS  IN  THE  CONTINUOUS 
GROWTH  OF  CtOUO  DROPS  UNDER 
CONDITIONS  OF  SHALL-SCALE 
FLUCTUATIONS  AND  ITS  EFFECT  ON  THE 
DEVELOPMENT  OF  CUMULONIMBUS, 

AO*fl»»  JIB 

•CHIN6o$UN6,  WEN 

«  •  • 

MARKOV  PROCESS  IN  THE  CONTINUOUS 
6RCNTH  OF  CLOUD  DROPS  UNDER 
CONDITIONS  OF  SMALL-SCALE 
FLUCTUATIONS  ANO  ITS  EFFECT  OH  THE 
DEVELOPMENT  OF  CUMULONIMBUS. 

AD-6»9  J6B 

•CHUBARINAt  C*  V* 

•  •  • 

RADAR  CHARACTERISTICS  OF  CLOUDS  AS 
A  FUNCTION  OF  ThEIR  EOOY  AND 
ELECTRIC  state  (SVYAZ 
RADIOLOKATSIQNNYFH  KHARA^'TERISTIK 
OBLAKOV  S  IKH  TURQULENTNYM  I 
ElEKTRICHESK IM  SOSTOYANEMI, 

A0-ii69  180 

•CIONCO,  R.  K« 

•  •  • 

HC-OEL  rOR  RiNO  FLO*  IN  AN  IDEALIZED 

vegetative  Canopy. 

AD-M22  70S 

•CIONCO,  RONALD  H. 

•  o  • 

A  mathematical  model  for  AIR  FLOW 

IN  A  vegetative  CANOPY, 

A0-62H  668 

•CLARK,  CHARLES  G. 

•  •  • 

PAPERS  ON  REaTHER  RADAR, 

ATMOSPHERIC  turbulence,  SFERICS  ANO 
DATA  PROCESSING. 

AD-621  966 

•  CLAYTON,  RILLUM  H 

*  •  • 

A  STUDY  OF  SPATIAL  VARIATIONS  IN 

micrometeorologi  cal  parameters, 

AD-MO'*  898 

•CLEMENTS,  THOMAS 

•  •  • 

A  STUDY  OF  RINOBORK'E  SAND  ANO  OUST 


IN  DESERT  AREAS, 

AD'M17  096 

•COBBi  RILLIAM  C. 

•  •  • 

PAPERS  ON  REATHER  RADAR, 

ATMOSPHERIC  TURBULENCF,  SFERICS  AND 
DATA  PR0CESSIN6. 

AD-621  986 

•COFFMAN,  JOHN  R« 

•  •  •  * 

A  measurement  of  the  effect  of 

ATMOSPHERIC  TURBULENCE  ON  THE 
COHERENT  PROPERTIES  OF  A  SOUND 
RAVE, 

AD-R99  968 

•COLSON,  OCVCR 

•  •  • 

ANALYSIS  OF  CLEAR  AIR  TURBULENCE 
DURING  SELECTED  9-DAY  DATA  PERIODS. 
A0-6HB  610 

•CONLAN,  EDRARD  FRANCIS 

•  •  • 

MESOSCALE  CIRCULATIONS  JF  THE 
ATMOSPHERIC  BOUNDARY  .AYER,  PART 
I  I  • 

A0-6»l 

•CRAMER,  H,  C* 

•  •  • 

ROUND  HILL  TURBULENCE  MEASUREMENTS. 
VOLUME  I.  EXPERIMENTAL  TECHNIQUE'., 
OAYA-P.IOCtSSlNG  PROCEDURES,  AND 
DATA  TAB’JLf.TICNS;  FCR  RUNS  87A 
THROUGH  99A, 

AD-661  099 

•  •  u 

ROUND  HILL  TURBULENCE  MEASUREMENTS. 
VOLUME  il«  DATA  TABULATIONS  FOR 
RUNS  r6,^  THROUGH  IQM, 

AD-661  09H 

•  •  • 

ROUND  HILL  TURBULENCE  HE ASUREHENTS . 
VOwUMt  III*  DATA  TABULATIONS  FOR 
RUNS  92  THROUGH  660, 

AO-461  099 

•  •  • 

ROUND  HILL  TURBULENCE  ME  A  SUP' HEN f 5 . 
VOLUME  IV.  DATA  TABULATIONS  FOR 
RUNS  66E  THROUGH  /68. 

AD-66i  096 

t  ^  * 

ROUND  HILL  TURBULENCE  MEASUREMENTS. 
VOLUME  y*  DATA  TABULATIONS  FOR 
RUNS  78A  THROUGH  89C , 

AD-661  097 
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CKA-000 


•CRAMER,  HARRISON  E 

•  •  • 

STUDIES  OF  The  spectra  of  the 
VERTICAL  fluxes  OF  MOMENTUM,  HEAT, 
AND  moisture  in  THE  ATMOSPHERIC 
BOUNDARY  LAYER 
AO-27M  R9R 

•CROSBIE,  RICHARD  J* 

•  •  • 

^  SIMULATION  and  EFFECTS  OF  SEVERE 
TURBULENCE  ON  JET  AIRLINE  PILOTS, 
AO-RR0  067 

•DAMON,  THOMAS  OELOYD 

•  •  • 

INTERRELATION  OF  IONOSPHERIC 
SPORADIC  E  RITH  THUNDERSTORMS  AND 
JET  STREAMS. 

AD>620  296 

•OANIELSEN,  E.  F* 

•  •  • 

RESEARCH  IN  FOUR-DIMENSIONAL 
DIAGNOSIS  OF  CYCLONIC  STORM  CLOUD 
SYSTEMS, 

A0-6R8  967 

•OANIELSEN,  EOR|N  F* 

•  •  • 

RESEARCH  IN  FOUR-C I  MENS  I ONAL 
DIAGNOSIS  OF  CYCLONIC  STORM  CLOUD 
SYSTEMS, 

A0-6J2  668 

•DAVIDSON.  BEN 

•  •  • 

LOCAL  RIND  CIRCULATIONS.  VOLUME  II. 
STUDIES  OF  The  field  OF  turbulence 
In  THE  LEE  OF  MOUNTAIN  RIDGES  AND 
TREE  LINES 
AD-279  411 

•DAVIDSON,  KENNETH  L. 

•  •  • 

AN  INVESTIGATION  OF  THE  STRUCTURE 
OF  TURBULENCE  OVER  RATER  SURFACE 
RAVES. 

AO-667  739 

•DAVIES,  J.  R. 

•  •  • 

techniques  For  determining  a  rorlo- 
RIOE  climatology  OF  TURBULENCE 
Through  use  of  meteorological  data. 

AD-63M  19H 
•DECKER.  R.  M. 

•  •  • 


OPTIMUM  RIND-OVEN-OECK  FOR 
SHIPBOARD  RECOVERY  OPERATIONS  »ITH 
CARRIER  BASED  AIRPLANES. 

A0.>281  862 

•DCLANOi  RAYMOND  J* 

•  •  • 

STUDIES  OF  THE  EFFECTS  OF 
variations  in  boundary  conditions 

ON  THE  atmospheric  BOUNDARY  LAYER* 
A0-R29  196 

•OERRICKSON,  ROBERT  ARMSTRONG,  JR 

•  •  • 

structure  of  atmospheric  TURBULENCE 
IN  THE  surface  LAYER, 

AD-111  016 

•DEVINE,  JAMES  C* 

•  •  • 

the  SHELL  STRUCTURE  OF  THE  VISIBLE 
TORNADO  VORTEX. 

AD-61B  919 

•DINGLE,  A.  NELSON 

•  •  • 

AGGLOMERATION  OF  CLOUD  PARTICLES 
AND  PROJECT  HI-CUE  PARTICIPATION 
AD-287  106 

•OJURIC*  0* 

•  •  • 

THE  EFFECT  OF  DEFORMATION  IN  THE 
RIND  FIELD  ON  THE  LARGE-SCALE 
HORIZONTAL  DISPERSION  OF  CLUSTERS 
IN  THE  ATMOSPHERE, 

AO-m  901 

•DONALDSON,  RALPH  J,,  JR 

•  •  • 

A  PRELIMINARY  RE^YRT  ON  DOPPLER 
radar  OBSERVATIUN  OF  TURBULENCE  IN 
A  THUNDERSTORM. 

AD-619  779 

•OONEHOO,  IRENE  A. 

•  •  • 

ON  The  theory  of  PRESSURE  FAVES  IN 
A  BAROCLINIC  ATMOSPHERE  <K  TtORII 
VOLN  DAVLENIIA  V  BAROKLINNOI 
ATMOSFERE  >  , 

AO-136  9S>9 

•OOOLEY,  j.  t. 

•  •  • 

PAPERS  ON  REAThER  radar. 

ATMOSPHERIC  turbulence,  SFCRICS  AND 

data  processing. 

AO-621  986 
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•OUBOVi  At  St 

•  •  • 

(.ATERAL  vibrations  OF  AN  AIRCRAFT« 
CAUSED  BY  effect  OF  WIND  GUSTS, 
A0-A02  998 

•OYUBYUK,  At  Ft 

•  •  * 

THE  ROLE  OF  RRCSSURE  GRADIENT  IN 
THE  OEVELOFMENT  OF  A  BREEZE, 

A0*«67  079 

•ECKHAPDT,  He  0, 

•  •  • 

STUDY  OF  TACTICAL  ARMY  AIRCRAFT 
(TAALS)t  TASK  1  ATMOSPHERIC 
STUDlESt 
A0*439  692 

•EDA,  HARUZO 

«  •  • 

LOW-SPEED  controllability  OF  SHIPS 
IN  WIND, 

AO-6‘47  178 

•EDDY,  ALAN 

«  •  • 

DISPERSAL  OF  SUPERCOOLED  FOG  AND 
STRATUS  CLOUDS, 

AO-281  788 

•EDGAR,  ROGER  Ft 

•  •  • 

TURBULENCE  AND  RESOLUTION  IN 
astronomical  photography, 

A0-61H  680 
•EONAROS,  HORARO  0. 

•  f'  9 

STUDY  OF  PHOTOCHEMISTRY,  PHYSICAL 
STATE  AND  MOTION  CF  THE  UPPER 
ATMOSPHERE* 

AO-607  099 

•ELLIS,  O.R 

•  •  • 

A  PRELIMINARY  STUDY  OF  THE  DYNAMIC 
STABILITY  aNO  CONTROL  RESPONSE 
DESIRED  FOR  V/STOL  AIRCRAFT 
AO-219  «6I 

•EMEL’YANOVA,  M.  Z. 

t  t  t 

EXPCRIHCNTAL  prognoses  of  aircraft 
bumpiness  by  a  ocriNCO  richaroson 

CRI  TERION, 

AO-4  I M  0  14 

•EMOO I .  GEORGE  P*  P. 


•  •  « 

A  STUDY  OF  OROGRAPHICALLY  DISTURBED 
FLONt 

AD-620  988 
•ENDLICH,  Rt  Mt 

•  •  • 

clear-air  TURBULENCE  ANO  ITS 
ANALYSIS  BY  USE  OF  RAWINSONDE  DATA* 
AD-609  970 

•  •  •  Y 

STUDIES  OF  THE  CLIMATOLOGY  OF 
NINOS,  TEMPERATURE,  AND  TURBULENCE 
IN  JET  STREAMS* 

AO-608  779 

4  •  • 

TECHNIQUES  FOR  DETERMINING  A  WORLD¬ 
WIDE  CLIMATOLOGY  OF  TURBULENCE 
THROUGH  USE  OF  METEOROLOGICAL  DATA* 
A0-69R  I9R 

•CNOLICH,  ROY  M 

4  4  4 

THE  detailed  STRUCTURE  OF  THE 
ATMOSPHERE  IN  RE  GIONS  OF  CLEAR-AIR 
TURBULENCE* 

AO-HII  299 

•CNOLICH,  ROY  H* 

•  •  • 

FORECASTING  CLEAR-AIR  TURBULENCE  BY 
COMPUTER  TECHNIQUES* 

A0-66H  721 

•CNHARD,  ROBERT  W 

4  4  4 

MESOSPHERIC  WINDS  FROM  29 
SUCCESSIVE  HOURLY  SOUNDINGS, 

A0-R17  ‘♦HI 

•CSSCNWANGCR,  OSKAR 

4  4  4 

WIND,  WIND  SHEAR  ANO  TURBULENCE 
REPRESENTATION  FOR  ATMOSPHERIC 
BALLISTICS, 

A0-H09  IlH 

•ESSENWANGCR,  OSKAR  M 

4  4  * 

ANALYSIS  OF  ATMOSPHERIC  TURBULENCE 
FROM  MISSILE  flight  RIND 
MEASUREMENTS 
AD-279  892 

•CYMAMN,  UJMCS  L 

4  4  4 

A  STUDY  OF  WINDBORNE  SAND  ANO  OUST 
IN  DESERT  AREAS, 

A0-H17  094 


P-B 


^FARKAS,  EDITH  f* 

•  *  • 

harmonic  gust  aerodynamic  influence 

COEFFICIENTS  FROM  INCOMPRESSIBLE 
STRIP  THEORY;  ANALYTICAL 
DEVELOPMENT  AND  COMPUTATIONAL 
'  PROCEOUREi 
AO-607  62M 

•  r/DEROVi  At  A* 

•  *  • 

JOINT  RADAR  AND  AER0L06ICAL 
OBSERVATIONS  IN  THE  LOWER  It5-KH 
LAYER  OF  the  ATOMOSPHERE, 

AD-6H0  610 

•FEDOROV,  At  At 

•  •  • 

JOINT  RADAR  and  AEROLOGICAL 
OBSERVATIONS  IN  THE  LOWER  ItS  KH  OF 
THE  ATMOSPHEREt 
AO-631  967 

•FETTER,  Rt  Wt 

•  •  « 

investigation  of  technioues  for 
REMOTE  measurement  OF  ATMOSPHERIC 
WIND  FIELDS* 

A0-27H  259 

•FISHER,  EHHIT 

•  •  • 

WIND  SHEAR  IN  The  JET  STREAM  AT 
WHITE  SANDS  MISSILE  RANGE 
AO-290  501 

•FOMIN,  L*  M. 

•  •  • 

stationary  WINO-ORIVEN  currents  in 
the  NONHOMOGENEOUS  ocean  of 
variable  depth, 

AO-623  ail 

•FRANKEN,  P.  A. 

Ota 

filPBORNE  investigations  OF  CLEAR 

AIR  Turbulence  «ith  optical  radar. 

A0-6A5  030 

•  FRANKHAUSCR  ,  JAMES 

*  •  * 

SEVERE  STORM  DETECTION  AND 
CIRCUHNAVIQATIOn. 

A0-N32  064 

•frcnkiel.  f.  N, 

•  *  • 

BOUNDARY  layers  ANO  TURBULENCE, 
ad-665  207 


•FRIED,  D*  L* 

•  •  • 

DESIGN  STUDY  OF  LASER  RADAR  FOR 
OETEDTION  OF  CLEAR  AIR  TURBULENCE* 
AD-63H  886 

•FUJITA,  TETSUYA 

•  •  • 

A  FAMILY  OUTBREAK  OF  SEVERE  LOCAL 
STORMS.  A  COMPREHENSIVE  STUDY  OF 
THE  STORMS  IN  OKLAHOMA  ON  26  MAY 
1962,  PART  I. 

AO-622  737 

•  •  • 

MESOSCALE  ASPECTS  OF  OROGRAPHIC 
influences  on  FLOW  AND 
PRECIPITATION  PATTERNS, 

AD-662  267 

•CACH,  ALAIN 

•  •  • 

some  effects  of  ATMOSPHERIC 
DISTURBANCES  ON  AN  OPEN  RETURN  LOW 
SPEED  WIND  TUNNEL. 

AD-617  761 

•CALAOZHII,  Nt  Mt 

•  ft  • 

SOME  results  of  EXPERIMENTAL 
INVESTIGATION  OF  THE  STRUCTURAL 
CHARACTERISTICS  OF  AIR  FLOW  IN  THE 
surface  boundary  layer  of  the 

ATHOSPHERE, 

A0-4M5  852 

•GASHINA,  S*  B. 

•  •  • 

special  FEATURES  OF  THE  RADAR 
CHARACTERISTICS  OF  THUNDERSTORM 
CLOUDS. 

AD-629  OOB 

•  •  • 

RADAR  CHARACTERISTICS  OF  CLOUDS  AS 
A  FUNCTION  OF  THEIR  CODY  ANO 
ELFuTRIC  STATE  (SVTAZ 
RAOIOL  KATS IONNYKM  KHARAKTERISTIK 
OBLAKOV  S  IKH  TURBULENTHYH  1 
ClEKTRICHESKIM  SOSTOYANCMj, 

AD-649  IBO 

•GATES,  W.  L* 

•  •  • 

A  NUMERICAL  STUDY  OF  THE  tlNO- 
ORIVEN  transient  CIRCULATION  IN  A 
HOMOGENEOUS  OCCAM, 

AO-491  330 

•GACZOLA,  ADRIANO 
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6EL-HAL 


THE  EFFECTS  OF  MOUNTAINS  ON  AIR 
CURRENTS. 

AO-RJO  H2R 

••EU'MGOL'TS.  N.  F. 

•  •  * 

ATTMOSPHERIC  TTTURBULENCE  AND  THEE 
STABIUITT  OF  FLIGHTS  IN  ZONE  OF 
TROPOPAUSE  and  JET  STREAMS. 

AD-A12  76A 

•6ERRISH.  HAROLD  P. 

•  •  • 

MESOSCALE  studies  OF  INSTABILITY 
PATTERNS  AND  RINOS  IN  THE  TROPICS. 
AD  82A 

•  •  • 

MESOSCALE  studies  OF  INSTABILITT 
PATTERNS  AND  RlNOS  IN  THE  TROPICS. 
A0-A99  78A 

•  •  • 

PROCEEDINGS  OF  THE  1967  ARMY 
CONFERENCE  ON  TROPICAL  METEOROLOGY. 
CORAL  GABLES.  FLORIDA  8-9  JUNE 
I9«,7, 

AO-666  229 
•GIORGINI.  ALOO 

•  •  • 

A  NUMERICAL  EXPERIMENT  ON  A 
TURBULENCE  '^OOEL. 

AO-667  J6I 

•GLASS.  MORTON 

•  •  • 

VERTICAL  VELOCITIES  OBTAINED  FROM 
AIRCRAFT  ACCELEROMETER  MEASUREMENTS 
IN  A  SEVERE  THUNDERSTORM 
AO-282  770 

•CLOVER.  KENNETH  M. 

•  •  • 

MULT IRAVELENGTM  BACASCATTER  FROM 

The  clear  atmosphere. 

AO-679  717 
•SOERKE.  V.  M. 

•  •  • 

INFRASONIC  OBSERVATION  OF  A  SEVERE 

■eatmer  system. 

AO-691  877 
•GORELIK,  A.  i. 

•  .  • 

The  COORD  I NATE-OOPPLER  method  OF 
•INO  08SERVAT ION. 

AO-628  979 

... 

RADAR  investigation  OF  DYNAMIC 


PROCESSES  IN  THE  ATMOSPHERE 
(RAOIOLOKATSIONNOE  ISSLEDOVANIE 
OINAMICHESKIKH  PROTSESSOV  V 
ATMOSFERE) . 

AO-669  078 

•GORMAN*  JAMES  C. 

•  •  •  * 

INVESTIGATION  OF  THE  TURBULENT 
STRUCTURE  AND  DRIFT  MOTIONS  IN  THE 
IONOSPHERE. 

A0-6SI  H87  • 

•GRAY.  KATHRYN  C. 

•  •  • 

PAPERS  ON  WEATHER  RADAR. 

ATMOSPHERIC  TURBULENCE.  SFERICS  AND 
DATA  PROCESSING. 

AO-621  786 

•GREEN.  J.S.A 

•  •  • 

cumulonimbus  convection  in  SHEAR 

AO-298  991 
•GREEN.  J.  S.  A. 

•  •  • 

RESEARCH  ON  CHARACTERISTICS  AND 
EFFECTS  OF  SEVERE  STORMS. 

AD-627  667 

•GRUZINOVA.  L.  G. 

•  •  • 

RELATIONSHIP  BETWEEN  THE  RICHARDSON 
number  and  ATMOSPHERIC  TURBULE'U'. 
AO-697  798 

•GUTMAN.  L.  N. 

•  •  • 

A  theoretical  model  of  a  CUMULUS 
Cloud . 

AD-611  077 

•CROZDZ.  J.  R. 

•  •  • 

Turbulent  dispersion  in  a  pipe 
flow. 

AO-927  978 
•HA8E.  KEITH  D. 

•  •  • 

theoretical  and  synoptic  studies  of 
low-level  tropical  perturbations. 

AO-922  779 
•MALITSKT.  JAMES 

•  •  • 

LOCAL  WIND  CIRCULATIONS 

AO-269  298 


P-IO 


HAM-HES 


•  •  • 

LOCAL  MIND  C  I  HC  OL  A  T  I ONS  .  VOLUME  IN 
STUDIES  OF  The  field  of  turbulence 
IN  THE  LEE  OF  MOUNTAIN  RIDGES  AND 
TREE  LINES 
AD-275  61 1 

k 

•HAMBLIN,  P.  F* 

•  •  • 

spectra  OF  velocity  AND  TEMPERATURE 
*  FLUCTUATIONS  IN  THE  ATMOSPHERIC 
BOUNDARY  LAYeR  OVER  THE  SEA, 

AO-6N2  802 

•HANNA,  S, 

•  •  • 

PROPERTIES  OF  WIND  AND  TEMPERATURE 
AT  ROUND  hill,  SOUTH  DARTMOUTH, 
MASS. 

AD-659  *<30 

•HANSEN,  FRANK  V* 

•  •  • 

turbulence  Characteristics  of  the 

FIRST  62  meters  OF  THE  ATMOSPHERE, 
A0-R26  661 

•  •  • 

The  RICHARDSON  number  in  THE 
Planetary  boundary  layer, 

A0-6RI  560 

•  •  • 

THE  LATERAL  INTENSITY  OF  TURBULENCE 

AS  A  function  of  stability, 

AD-6‘4M  821 

•  •  • 

A  tabular  presentation  of  the 
surface  boundary  layer  models  of 

MEBB,  8USINGER,  ANO  PANOFSKY. 

A0-6H6  700 

»  •  • 

SPAClAi.  ANO  TEMPORAL  DISTRIBUTION 
OF  THE  gradient  RICHARDSON  NUMBER 
In  The  SURFACE  ANO  PLANETARY 
LAYERS  , 

A0-65S  993 

•  •  • 

PREDICTING  DIFFUSION  OF  «ThoSPMERIC 
CONTAHINANTS  BY  CONSIDERATION  OF 
turbulent  characteristics  OF  RSMP, 
AO-667  920 

•MARDT,  KENNETH  R. 

•  •  • 

HUL  T  I  RA  vElENGTm  BACpiSCATTCR  FROM 
The  clear  a  Th  JSPMt  TE  . 

AO-635  317 

•  •  • 

0PT1HI21NG  The  RAD*R  DETECTION  OF 

Clear  air  turbulence  . 


A0-4NB  727 
•HAftROLO,  T,  «• 

•  •  • 

NOTES  ON  THUNDERSTORM  MOTIONS, 
HEIGHTS,  AND  CIRCULATIONS. 

A0-6RR  BTT 

•HAUGEN,  DUANE  A. 

•  •  • 

SOME  LAGRANGIAN  PROPERTIES  OF 
TURBULENCE  DEDUCED  FROM  ATMOSPHERIC 
DIFFUSION  EXPERIMENTS. 

AO-GPB  H79 

•HAY,  0*  R, 

•  •  • 

INTERNAL  GRA V I TT-SHEAR  NAVES  IN  THE 
TROPOSPHERE.  III.  PERTURBATION  OF 
SMOKE  TRAILS, 

AD-6R6  250 

•KAYMAN,  ROBERT  «. 

•  •  • 

The  nature  of  clear-air  turbulence 

(CAT  >  * 

A0-27H  269 

•HELVE",  ROGER  A* 

•  •  • 

observations  of  STRATOSPHERIC  ClEAR- 
AIR  turbulence  ANO  MOUNTAIN  NAVES 
OVER  THE  SIERRA  NEVADA  MOUNTAINS! 

AN  ANALYSIS  OF  THE  U-2  FLIGHTS  OF 
17-lH  MAY,  196R. 

AD-'AAT  222 

•HENRY,  C.  0. 

e  •  • 

TnO  STUDIES  OF  CONVECTION.  A  MODEL 
OF  CON  ECTION  NITH  ENTRAINMENT  AND 
PRECIPITATION.  HIGH  RADAR  ECHOES 
FROM  alberta  THUNDERSTORMS, 

AO-616  09R 

•HERRMANN,  NILLIAM  E. 

•  •  • 

PAPERS  ON  heather  RADAR, 
atmospheric  TURBULENCE,  SFERICS  ANO 
DATA  PROCESSING. 

AO-621  5B6 

•HESS,  G.  dale 

•  •  • 

Flux  of  heat  and  momentum  in  the 
Planetary  boundary  layer  of  the 
ATMOSPHERE  . 

AD-622  199 


P-  I  I 


MIS-JIM 


•HISER*  HOHCR  •• 

•  •  • 

PROCEEDINGS  OT  THE  IVG7  ARMY 
CONFERENCE  ON  TROPICAL  METEOROLOCYt 
CORAL  SABLES,  FLORIDA  8-9  JUNE 
1947, 

AO-444  229 

•H1TCHC0CK»  LLOYO.  JR 

•  •  • 

SIMULATION  and  EFFECTS  OF  SEVERE 

turbulence  On  jet  airline  pilots, 

A0-R98  047 

•HOIOALE,  H.  MCLAROIE 

•  •  • 

LOR  LEVEL  TURBULENCE 
characteristics  at  RHITE  SANOS 
MISSILE  RANGE 
AO-279  104 

•MOLLINOEN,  A*  B* 

*  •  « 

the  evolution  of  cumulus  clouds:  a 

NUMERICAL  SIMULATION  AND  ITS 
COMPARISON  against  OBSERVATIONS. 
AO-490  440 

•MORN,  JAMES  0* 

•  •  • 

OROSRAPHIC  effects  ON  RINO 
variability. 

AO-402  999 
•MORE,  GEORGE  M, 

•  •  • 

THEORETICAL  AND  SYNOPTIC  STUDIES  OF 
LOR-LEVEL  TPQPICAL  PERTURBATIONS. 
A0-H22  779 

•  MSI,  G  * 

•  •  • 

METEOROLOGICaL-TORER  INDUCED  RINO- 
FIELO  PERTURBATIONS  < SUPPLEMENT » , 
A0-f23  299 

•  •  • 

A  LABORATORY  STUDY  ON  THE  DRAG 
FORCE  distribution  RITHIN  MODEL 
FOREST  CANOPIES  IN  TURBULENT  SHEAR 
FLOR, 

A0-4A8  299 
•M$lU-CMI,  CHOU 

•  •  • 

A  STUDY  OF  The  MICROPHYSICAL 
mechanism  of  RARM-CLOUO 
PREC  I  '  I  T  AT  i  0,.  , 

AO-421  022 


•HSU.  EN  VUN 

•  •  • 

AN  EXPERIMENTAL  INVESTIGATION  OF 
THE  STRUCTURE  OF  A  TURBULENT  RiND 
OVER  RATER  RAVES. 

AO-447  894 

•HSUl-CH* ING,  LO  * 

•  •  • 

turbulent  DIFFUSION  FROM  A 
CONTINUOUS  POINT  SOURCE  IN  THE 
PRESENCE  OF  VERTICAL  ADVECTION.  * 
AO-491  099 

•HU,  XUE-HEl 

•  •  • 

AN  INVESTIGATION  ON  THE  PREDICTION 
OF  STRONG  RINDS  ASSOCIATED  RITH 
COLD  FRONTS  IN  THE  YUPEH  REGION 
(NORTHERN  HONANI  IN  SPRING. 

A0-44M  049 

•IMYANITOV,  I.  M. 

•  •  • 

RADAR  CHARACTERISTICS  OF  CLOUDS  AS 
A  function  OF  THEIR  EDDY  AND 
ELECTRIC  state  iSVYAZ 
raoiolokaysionnykh  KHARAKTERISTIK 
OBLAKOV  S  IKH  TURBULENTNYM  \ 
ELEKTRICHESKIM  SOSTOYANEM), 

AO-449  180 

•IZUHI,  YUTAKA 

•  •  • 

temperature,  humidity,  and  RINL 

VARIATIONS  DURING  DISSIPATION  OF  A 
LOG-LEVEL  JET. 

AD-499  918 

•JENNET,  J.  A. 

•  •  • 

AIRBORNE  INVESTIGATIONS  OF  CLEAR 
AIR  TURBULENCE  RITH  OPTICAL  RADAR. 
AD-499  020 

•Jl,  NAI-FU 

•  •  • 

AN  NVEST  ICA1  ION  ON  THE  PREDICTION 
OF  STRONi  RINDS  ASSOCIATED  RITH 
COLD  FRONTS  IN  THE  TUPCH  REGION 
(NORTHERN  HONAN)  IN  SPRING. 

A0-A4<(  042 

•JiH-PINi,  CHAO 

•  •  •♦ 

ON  TMC  CfffCTS  OF  THE  VERTICAL  RIND 
SHEAR  »  ON  D£  NT  AND 

STRUCTURE  OF  : Y  ;  ^  T  i  ON  , 

AO-428  222 


P-12 


JOH-KOS 


A  orNAMic  analysis  or  the 
OtVELOPMENT  OF  CUMULONIMBUS  INCUS 

AO-A31  ]J8 


08LAK0V  S  IKH  TURBULENTNYM  I 
fLEKTRICHCSKIH  SOS.OYANEM), 
A0-6Af  ISO 


•JOHANNCSSEN,  KaRL  R 

*  •  •  • 

The  METEOROLOG  IC  AL  rACTC?7S 
AEFECTING  photo-graphic 
reconnaissance  from  very  high 
,  altitudes 

AD-258  525 
•JOHNSON,  N.  A* 

•  •  • 

AN  analytical  study  of  v/stol 
handling  dualities  in  hover  and 
transition. 

AO-625  595 
•JONES,  R^  D.  H, 

•  •  • 

supplementary  study  or  design 
pactors  in  air  delivery  roR  CV-7 
CARIBOU  AI'VCRAPT, 

A0-6C8  186 

•KAOIB,  A.  A. 

•  •  • 

A  ^UNCTION  roR  sand  MOVEMENT  BY 
RINO. 

AO-OAJ  8M1 
•RAOLEC,  PAUL  • 

•  •  • 

AN  IN  light  study  or  The  relation 
eErREEN  jet  streams,  cirrus,  and 
•iNo  SHEAR  Turbulence. 

AO-MU 

•RAOLEC,  PAUL  •« 


•RARaRI,  SUSUHU 

•  •  • 

AN  experimental  I NVEST j GhT 1  ON  OF 
THE  structure  J*"  A  TURBULENT  BIND 
OVER  rater  raves. 

An-467  876 

•REARNS,  JOHN  P. 

•  •  • 

STUDIES  or  THE  EPFECTS  OF 
VARIATIONS  IN  BOUNDARY  CONDITIONS 
ON  THE  atmospheric  BOUNDARY  LAYER. 
AO-R29  R96 


•REEGAM,  THOMAS  J 

•  •  • 

rinds  and  circulations  in  the 
mesosphere 

AO-255  660 


•RELLOGG,  R.R. 

•  •  • 

TURBULENCE.  DIFFUSION,  AND  GR 
A0-RI2  7H6 

•RLYUCHNIROVA,  l.  a* 

•  •  • 

RIND  OVER  A  CITY, 

AO-461  D?5 


•ROHL,  DOUGLAS  A. 

•  •  • 

500-AC  ELECTROMAGNETIC  NOISE  PULSE 
MEASUREMENTS  OF  SELECTED  VERTICALLY 
CONVECTING  CLOUD  DEVELOPMENT. 

A0-407  072 


flight  observations  of  atmospheric 

T  URBULENCE  . 

.  AD-6M7  ffM 

•RAIMAL,  j.  chanoran 

•  ♦  • 

*N  analysis  cf  sonic  anemometer 
MEASuaehenTS  from  The  cedar  hill 
torer  , 

AD-AMi  226 

•RAMALOINA,  I.  J. 

•  •  • 

Raoar  characteristics  of  clouds  as 
*  function  Of  Their  euoy  «so 
Electric  state  (Svy*2 
RaOIOLOfaTSIonntfm  fharakTERISTIk 


•RONSTAMTINOV,  A.  R. 

•  «  • 

Some  results  of  experimental 
investigation  of  the  structural 
Characteristics  of  air  flor  in  the 
surface  boundary  layer  of  The 
atmosphere , 

A0-6NF  852 

•koshclinxo,  :.  V. 

•  •  • 

AN  OUTLINE  OF  THE  FORMATION  OF  lOR 
clouds  and  fog  oring  to  RAOIATIONAL 

cool  1 NG  , 

AO-660  976 

•ROSTAREV,  V.  V. 


*-  I  7 


KRA-LCV 


TMC  COOROINATE-OOPPLC^  HCTMOO  Of 
■INO  OBSEKVATIONf 
AO«*2«  97^ 

•  «  • 

SOHC  RESULTS  Of  RADAR  OBSERVATIONS 
Of  THE  Oi’VELOPHENT  Of  CU  CONS 

CLOUDS  AND  The  results  Of 

HOOlf ICATION. 

AO-ASI  fA« 

•KRAVCNCNKt  I*  V* 

•  •  • 

HETE0R0L06T  ANO  THE  RILO^  (LZTCHIKU 
0  HETEOROLOCI ! ) • 

A0-R32  OSS 

•RUCHCROVt  N«  1* 

•  •  • 

EffECT  Of  STnORTIC  fRONTS  ON  THE 
QUALITT  Of  IHABCS, 

AC-A»t  V07 

•KUEl-CH'ENi  Ll 

•  «  • 

HARKOV  PROCESS  IN  THE  CONTINUOUS 
ORORTH  Of  cloud  DROPS  UNDER 
CONDITIONS  Of  sHALL-SCALi! 
PLUCTUATIOnS  and  its  EffECT  ON  THE 
DEVELOPMENT  Of  CUMULONIMBUS, 

AO-*Sf  I4B 

•KUCTTNER,  JOACHIM  P 

•  •  • 

INSTABILITY  AND  VERTICAL  MOTIONS  IN 

the  jet  stream 
A0-2S9  TfA 

•KUN6,  ERNEST  C. 

•  •  • 

STUDIES  Of  The  EffECTS  Of 

variations  In  boundary  conditions 

ON  THE  ATMOSRHERIC  BOUNDARY  LAYER* 
AD-A2V  IS* 

•laikhtman.  0*L 

•  •  • 

the  STaTEMEMT  Of  the  problem  Of  THE 
STATIONARY  STRUCTURE  Of  THE 
boundary  layer  Of  THE  ATMOSPHERE 
AO-2BN  7AA 

•laikhtman,  0*  L* 

•  •  • 

CONCCRNINC  The  INTENSITY  Of 

Turbulent  e>chan(e  over  a  bater 
SURf ACE , 

AO-AaO  VBA 

•LEE,  J«  T* 


•  •  • 

NATIONAL  AERONAUTICS  ANO  SPACE 
ADMINISTRATION  PROJECT  NO*  R>9f. 
A0-N79  f I  I 

tLCE.  JEAN  T. 

•  •  • 

SEVERE  STORM  Of'ECTION  AND  * 

CIRCUMNAVIBATIuN. 

A0-R72  0*4 

•LEMON,  C*  R*  * 

•  •  • 

ESTIMATION  Of  TURBCLENT  EXCHANSE 
BITHIN  A  CORN  CROP  CANOPY  AT  ELLIS 
HOLLOB,  N,  Y.,  IVAI, 

A0-N2N  1*0 

•LEMON,  COBAR  R. 

•  •  • 

The  enerby  buobet  at  the  earth's 

SURfACE,  PART  II, 

AO-409  927 

•LEOVT,  C 

•  •  • 

THE  EffECT  Of  SURfACE  TEMPERATURE 

variations  on  the  polar  nibht  jet 

A0»2*f  719 

•LETTAU,  HEINE  H* 

•  •  • 

STUDIES  Df  THE  EffECTS  Of 
VARIATIONS  IN  BOUNDARY  CONDITIONS 
ON  THE  AYHOSPhCRIC  BOUNDARY  LAYLR. 

A0-'l2f  NT* 

•  •  • 

STUOItJ  Of  TMC  EffECTS  Of 
VARIATIONS  IN  BOUNDARY  CONDITIONS 
ON  THE  ATMOSPHERIC  BOUNDARY  LAYER, 
A0>411  20* 

•LEVINA,  P.  E* 

•  •  • 

i;y  and  ibc  data  on  vertical  rind 

SMEARS  IN  JET  STREAMS  OVER  ThE 
southern  USSR. 

A0-*N>  997 

•LEVINE,  JOSEPH 

•  •  • 

Cumulus  convection  and  its 

INTERACTION  RITN  LAR6ER  SCALES  Of 
NOTION, 

AD>*9V  *7* 

•  •  • 

DATA  REOUCTION  Of  STORMfURr  |fA» 
CLL  10  observations  NAOE  fROM 
.  ESEARCh  fLISHT  fAClLlTY  AiRCRAfT. 


P-M 


L  I  i4*HAR 


AO-63'?  677 
•LIN,  J*  T. 

•  •  • 

SIHULATION  or  MOUNTAIN  CCC  OAVES  IN 
A  NINO  TUNNEl* 

»  A0-66M  172 

•LIRPS,  FRANK  B. 

•  •  • 

•  STUQT  OF  the  LA«6E-5CALE 
CIRCULATION  OF  THE  EARTH'S 
ATMOSPHERE . 

AO-R2Q  978 

•LIU.  c*  r. 

•  •  • 

MEASUREMENTS  IN  A  THERMAL  BOUNDARY 

layer  . 

AO-623  901 
•LI-SMOO,  CHENS 

•  •  • 

ON  THE  effects  of  The  VERTICAL  NINO 
Shear;  on  the  development  ano 

STRUCTURE  OF  CONVECTION, 

A0-62a  223 

•LOCKHART,  T,J 

•  •  • 

STUDY  ANO  MOolF ICAT  ION  OF 
CONVECTIVE  STORMS 
A0-28T  313 

•LONS,  MICHAEL  J< 

•  •  • 

Thunderstorm  penetrations  of  the 
tropopause,  a  climatolosy  and  a 
method  of  estimation. 

AO-661  998 

•LONS,  ROBERT  R 

•  •  • 

A  VORTE*  IN  AN  INFINITE  VISCOUS 

Fluid 

A  0-297  7  96 

•LORENThal.  MARvIN  j 

•  •  • 

rinds  and  atmospheric  Turbulence  at 

VI*  »  H  1  6H  AL  T  1  TuOES 
A0-2a6  J6M 

•  luol AM  ,  r .  H . 

•  •  • 

RISEAMCM  ON  C-'ARACTtR  1ST  1C5  ANO 

effects  of  severe  STORMS. 

A0-A23  AAT 


•HACCRCADT,  P*  B*  ,  JR 

•  •  • 

STUDY  ANO  MODIFICATION  OF 
CONVECTIVE  STORMS.  PART  8, 

A0-RH2  »|f 

•HACCRCADY,  R.B.  JR 

•  •  • 

STUDY  AMP  MODIFICATION  OF 
CONVECTIVE  STORMS 
A0-2B9  313 

•HACCREADY.  PAUL  B*,  JR 

•  •  • 

analysis  of  FLAdSTAFF  DATA. 

AO-632  016 

•NA60ALCN0.  R«  £• 

•  •  • 

AN  ANALYYICAL  STUDY  OF  V/STOL 
HANOLiNd  QUALITIES  IN  HOVER  ANO 
TRANSITION. 

AD-62B  >R9 

•MALCOM,  HCATHERA. 

•  •  • 

harmonic  dUST  aerodynamic  influence 

COEFriCIENTS  FROM  I  KC OMPR£ SS  I  BLC 

STRIP  tmeopt:  analytical 

DEVELOPMENT  AND  COMPUTATIONAL 
PROCEDURE , 

AO-607  62R 

•MANCUSO,  R.  L* 

•  •  • 

CLEAH-AIR  TuRiuLENCE  AND  ITS 
ANALYSIS  BT  USE  OF  RARINSCHOE  DATA. 
AO-603  970 

•  •  • 

techniques  for  OETERMlNlNd  A  RORLO- 
RlOe  CLIMAT0L06T  OF  TURBULENCE 
TMROUdH  USE  OF  METEOROLOi I  CAL  DATA. 

A0-63M  191 

•MANCUSO,  ROBERT  L* 

•  •  • 

FORlCASTlNd  CLEAR-6|a  TURBULENCE  9^ 
COMPUTER  te:mniques. 

A0-66M  721 

•MANN,  UOMN  F 

•  •  • 

A  STUDY  OF  6  NOBORNE  SANO  AND  OUST 
IN  DESERT  AULAS. 

A0-* I  7  036 

•MsRCOS,  F.  A. 

•  •  • 

measurements  or  TIDAL  OSCILLATIONS 


P-1  9 


M^R-MIS 


ABOVE  120  KIlU'IETERS. 

A0-69H  686 

•NARSHALLt  K*  0* 

*  o  • 

LOCAL  ISOTROPT  IN  RINO  TUNNEL 

turbulence* 

AO-623  900 

•HASHKOVlCHt  S*  A. 

•  •  • 

ON  THE  THEORY  OF  PRESSURE  RAVES  IN 
A  BAROCLINiC  ATMOSPHERE  (K  TEORII 
VOLN  OAVLENllA  V  BAROKLINNOl 
ATMOSFEREl i 
AO-936  999 

•NATHER.  6.  K* 

•  •  * 

flight  evaluation  of  an  infrareo 
spectrometer  as  a  clear  air 
turbulence  detector* 

AD-819  933 

•HCILVEEN,  J*  E*  R* 

«  •  • 

RESEARCH  ON  CHARACTERISTICS  AND 
EFFECTS  OF  SEVERE  STORMS. 

Ai)-623  663 

•MCLEAN*  G*  S* 

•  •  # 

STUDIES  OF  the  CLIMATOLOGY  OF 
MINOS*  TEMPERATURE*  AND  TURBULENCE 
IN  JET  STREAMS. 

A0-60e  773 

•MCLEAN*  GEORGE 

•  »  • 

AN  INVESTIGATION  INTO  THE  USE  OF 
TEMPERATURE  GRADIENTS  AS  AN  IN¬ 
FLIGHT  marning  of  impending  clear- 
air  TURBULENCE* 

AO-613  691 

•MCLEAN*  GEORGE  S 

•  •  • 

INSTABILITY  AND  VERTICAL  MOTIONS  IN 
THE  JET  stream 
AO-299  996 

•MCLEAN*  J*C* 

•  •  • 

PHYSICAL  mechanisms  OF  CLEAR-AIR 
TURBULENCE  » 

A0-**26  812 

•MELNICHUA*  YU*  V* 

•  •  • 


RADAR  INVESTIGATION  OF  DYNAMIC 
PROCESSES  IN  THE  ATMOSPHERE 
(RAOICLOKATSIONNOE  ISSLEOOVANIE 
dinamichesmikm  PROTSESSOV  V 
ATHD5FERE) ® 

AD-669  038 

•MERRITT*  EARL  S 

•  •  • 

fleet  applications  METEOROLOGICAL 
OPERATIONAL  SATELLITES  (TROPICS-  ^ 
EASTERLY  NAVES)* 

AD-926  879 

•MES1N6ER*  F. 

•  •  • 

ON  THE  TMO-DIMENSIONAL  SPECTRAL 
ANALYSIS  OF  KINETIC  ENERGY  OVER  A 
CIRCUMPOLAR  AREA  OF  A  SPHERE* 
A0-6n3  729 

•MEYERS*  RONALD  E* 

•  •  • 

derivation  of  hyperbolic  TURBULENT 
DIFFUSION  EQUATION* 

AD-693  019 

•miller*  EDWARD 

•  •  • 

1969  ROUGH  RIDER  SUMMARY  OF 
•ARAMETERS  recorded,  TEST 
INSTRUMENTATION,  FLIGHT  OPERATIONS 

and  aircraft  damage* 

AD-619  799 

•  •  • 

PROJECT  ROUGH  RIDER*  1969,  PHASE  I 
PHASE  II* 

AD-632  610 

•miller*  ROBERT  C* 

«  •  • 

notes  on  analysis  and  severe-storm 

FORECASTING  PROCEDURES  OF  THE 
MILITARY  weather  WARNING  CENTER* 
AD-660  092 

•MlSHENKOVt  G*  V* 

•  •  • 

NEWS  OF  academy  OF  SCIENCES  USSR*. 
TECHNOLOGY  SECTION,  MECHANICS  AND 
MECHANICAL  ENGINEERIFG.  1961*  NO* 
91  SELECTED  ARTICLES. 

AO-609  709 

•MlSTRY,  PURACHANO  D* 

•  •  • 

A  STUDY  OF  SPATIAL  VARIATIONS  IN 
HICROM  .EOROLOGI  CAL  PARAMETERS* 
AO-909  898 


P-16 


MIT-NEK 


•MITCHELL.  LLOTO  V. 

•  •  • 

MIND  SHEAR  and  TURBULENCE  OVER 
SELECTED  STATIONS  OF  THE  AIR  FOSCE 
RESTERN  TEST  RANGE. 

MD-AN?  3H9 

•MITH.  T.B 

•  •  o 

AIRCRAFT  rakes  AND  DIFFUSION 
»  ENHANCEMENT.  PAR;  B. 

AD-RIB  600 

•MIYAKE.  M. 

•  •  • 

CONVECTIVE  elements. 

AO-653  8R9 

•MIYAKE.  MIKIO 

•  •  • 

TRANSFORMATION  OFTHE  ATMOSPHERIC 
BOUNDARY  layer  OVER  INHOMOGENEOUS 
SURFACES, 

AO-626  630 

•MOLLO-CKRISTENSON,  E.  L. 

•  •  « 

RIND  TUNNEL  MEASUREMENTS  CF  THE 
RINO  DISTURBANCE  FIELD  OF  A  MODEL 
OF  THE  buzzards  bay  ENTRANCE  LIGHT 
TORER, 

A0-6H0  628 

•MONIN,  A.  S. 

•  •  • 

the  structure  of  the  fields  of 

RINOVELOCITY  AND  TEMPERATURE  IN  THE 
surface  layer  of  THE  ATMOSPHERE, 
AD-A25  621 

•MONTGOMERY,  ANTHONY  J. 

•  •  • 

analysis  OF  OPTICAL  RAVEFRONT 
DISTORTIONS  CAUSED  BY  THE 

atmosphere  . 

A0-‘t68  153 

•MORGAN,  GRIFFITH  M.  JR 

•  •  • 

RIND  VARIABILITY  IN  THE  MESOSPHERE 
AS  determined  by  THE  TRACKING  OF 

falling  objects,  an  evaluation  and 

PRELIMINARY  RESULTS 
AO-261  713 

•MUNICK,  R.  J. 

•  «  • 

DESIGN  STUDY  OF  LASER  RADAR  FOR 
DETEOTION  OF  CLEAR  AIR  TURBULENCE. 


AO-635  886 
•MURRAY.  F.  R. 

•  •  • 

THE  EVOLUTION  OF  CUMULUS  CLOUDS!  A 
numerical  simulation  AND  ITS 
COMPARISON  AGAINST  OBSERVATIONS. 
A0-630  660 

•NAGLE.  CONSTANCE  M 

•  •  • 

A  STUDY  OF  THE  «IND  PROFILE  .  -  THE 
LONEST  500  FEET  OF  THE  ATMOSPHERE 
AD-278  528 

•NAGLE.  ROLAND  E 

•  •  • 

HIGH  ALTITUDE  WEATHER  HAZARDS  TO 
FLIGHT 
AO-266  155 

•NAITO,  KCIKICHI 

•  •  • 

INTERNAL  GRAVITY-SHEAR  NAVES  IN  THE 
TROPOSPHERE.  III.  PERTURBATION  OF 
SMOKE  trails. 

AD-656  250 

•  •  • 

internal  gravity-shear  naves  in  the 

TROPOSPHERE.  II.  WAVE  AMPLITUDES, 
AD-656  251 

•  •  • 

internal  GRAVITY-SHEAR  WAVES  IN  THE 
TROPOSPHERE,  1.  PHASE  VELOCITIES, 
AO-656  253 

•  •  • 

OPUMIZING  THE  RADAR  DETECTION  OF 

clear  air  turbulence. 

AD-658  723 

•NANEVICZ.  JOSEPH  E. 

•  •  • 

CORRELATION  BETWEEN  CLEAR-AIR 

turbulence  and  aircraft  electrical 

ACTIVITY. 

AD-625  30f 

•NATH,  J.  H. 

•  •  • 

A  laboratory  study  ON  THE  DRAG 
FORCE  DISTRIBUTION  WITHIN  MODEL 
FOREST  CANOPIES  IN  TURBULENT  SHEAR 
FLOW, 

AO-668  255 
•NEWELL,  J.  S. 

•  *  • 

STUDY  OF  TACTICAL  ARMY  AIRCRAFT 
(TAALS>.  TASK  |  ATMOSPHERIC 
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:4E1-PEI 


STUDIES. 

•newton.  CHESTER  W. 

•  «  • 

severe  storm  DETECTION  AND 
CIRCUHNAVI6ATI0N. 

A0-R92  OAA 

•NIELSEN,  H.Jt 

•  •  • 

ANALYSIS  or  CONVECTION  COLUMN  ABOVE 
A  riRE  STORM. 

A0-H19  ABO 

•OHMSTEDE,  N.  0. 

•  •  • 

MODEL  FOR  WIND  FLOW  IN  AN  IDEALIZED 

vegetative  canopy. 

A0-H22  70S 

•  •  • 

numerical  solution  or  the 
distribution  of  wind  and  turbulence 

IN  THE  PLANETARY  BOUNDARY  LAYER, 
A0>A12  121 

•OLSON,  KIRTLANO  H. 

•  •  • 

INVESTIGATION  OF  THE  TURBULENT 
STRUCTURE  AMO  DRIFT  MOTIONS  IN  THE 
IONOSPHERE. 

AO-651  MBS 

•ONO,  K. 

•  •  • 

UN  ;he  forecasting  of  clear  air 

TURBULENCE  , 

AD-Mi7  0J7 

•ORLENKO,  6.  P« 

•  •  • 

CONCERNING  The  INTENSITY  OF 
TURBULENT  EXCHANGE  OVER  A  WATER 
SURFACE , 

AD-660  V6M 

•ORLENtO,  L.R 

•  *  • 

the  stationary  distribution  of 
WIND,  temperature  AND  TURBU'  ENT 
EXCHANGE  IN  THE  BOUNDARY  LAYER  OF 
the  ATMOSPHERE  UNDER  VARIOUS 

stability  conditions 

AO-275  J37 

•ORVILLE,  HAROLD  0. 

•  •  • 

A  PHOTOGRAMMeTRIC  STUDY  OF  THE 
INITIATION  OF  CUMULUS  CLOUDS  OVER 


MOUNTAINOUS  TERRAIN* 

AD-675  069 

•  •  • 

A  NUMERICAL  STUDY  OF  THE  INITIATION 
OF  CUMULUS  CLOUDS  OVER  MOUNTAINOUS 
TERRAIN* 

A0-67f  070 

•PANCSCV,  S* 

•  •  • 

MOTION  OF  WATER  DROPLETS  IN 
TURBULENT  CLOUDS,  * 

AO-611  118 

•PANOOLFO,  JOSEPH 

•  •  • 

POWER  spectrum  ANALYSIE  OF 
TUWBULENT  SURFACE  WINDS  OVER  WATER 
UNDER  inversion  CONDITIONS 
AO-267  OHO 

•PANOPSKY,  H*A* 

•  •  • 

PHYSICAL  MECHANISMS  OF  CLEAR-AIR 
TURBULENCE. 

A0-H26  612 

•  •  • 

CHANGE  OF  terrain  ROUGHNESS  AND  THE 
WIND  PROFILE* 

AD-605  261 

•  •  • 

PROPERTIES  OF  WIND  AND  TEMPERATURE 
AT  ROUND  HILL,  SOUTH  DARTMOUTH, 
MASS* 

AO-659  H7Q 

•PANOPSKY,  NANS  A* 

•  •  • 

FLUX  OF  HEAT  AND  MOMENTUM  IN  THE 
PLANETARY  BOUNDARY  LAYER  OF  THE 
ATMOSPHERE. 

AO-622  699 

•PAYNE,  FRED  RAY 

•  •  • 

AIRBORNE  INVESTIGATION  OF 
ATMOSPHERIC  TURBULENCE. 

AD-60t  751 

•PEARCE,  R*P 

•  •  • 

CUMULONIMBUS  CONVECTION  IN  SHEAR 

A0-29B  951 

•PCI-MIEN,  PAK 

•  •  • 

TURBULENCE  ASSOCIATED  RITh 
TEMPERATURE  STRATIFICATION  OF  THE 
ATMOSPHERE  NEAR  ThE  GROUND. 
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AO-637  ‘ij‘4 

•PENLANOt  HIRAM  Et 

•  •  • 

TYPHOON  weather  models.  KADENA  AB. 
OKINAWA. 

.  AO-690  298 

•PENNt  SAMUEL 

•  •  • 

*  MESoSCALE  structure  Of  THE 
ATMOSPHERE  In  REGIONS  Of  CLEAR-AIR 
TURBULENCE.  VOLUME  I. 

AD-69H  267 

•PETERKA,  JON 

•  •  * 

SIMULATION  Of  WIND  flELOS  OVER 
POINT  ARGUELlO,  CALlfORNIA.  BY  WIND 
tunnel  plow  OVER  A  TOPOGRAPHIC 
MODEL  . 

A0-6H3  689 

•PETERSON,  E. 

•  •  • 

PKOPERTIES  Of  WIND  AND  TEMPERATURE 
AT  ROUND  HILL,  SOUTH  DARTMOUTH, 
MASS. 

AO-699  930 

•PCTTERSSEN,  SVCRRE 

•  •  • 

AN  investigation  Of  THE  STRUCTURE 
OP  CLOUO  ANO  weather  SYSTEMS 
ASSOCIATED  with  CYCLONES  IN  THE 
UNITED  STATES, 

AO-922  >91 

•PIERSON,  WILLARO  J.  ,  JR 

•  •  • 

The  interpretation  op  wave  spectra 
IN  TERMS  Of  THE  WIND  PROfJLE 
INSTEAD  or  The  wind  measured  at  a 

CONSTANT  HEIGHT, 

AO-930  069 

•pinchak,  ALPREO  c. 

•  •  • 

correlation  of  SOME  laboratory 
EaRERIHENTS  in  two-phase  plow  with 
Phenomena  at  the  air-sea  intewpacC, 

AO-693  747 

•  PI s I NSK I ,  Thomas  a . 

•  •  • 

MESOSCALE  structure  Of  THE 
atmosphere  In  regions  or  clear-air 
turbulence.  YOlUME  5. 

AD-6>9  247 


•plank,  VERNON  G. 

•  •  • 

WIND  conditions  IN  SITUATIONS  Of 
PATTERNfORM  AND  NON-PATTERNFORM 
CUMULUS  CONVECTION. 

AD-679  896 

•PLATE,  E.  J. 

•  •  • 

HOT-WIRE  MEASUREMENTS  Of  TURBULENCE 
IN  A  THERMALLT  STRATIFIED  PLOW. 
A0-A67  399 

•POND,  G.  STEPHEN 

•  •  • 

INSTITUTE  Of  ATMOSPHERIC  PHYSICS, 
ACAOEHY  Of  SCIENCES.  USSR. 

AO-669  292 

•POND,  S. 

•  •  • 

SPECTRA  Of  VELOCITY  AND  TEHPERATURC 
fluctuations  IN  THE  ATMOSPHERIC 
aOUNOARY  layer  OVER  THE  SEA, 

AO-692  802 

•PORTMAN,  DONALD  J. 

•  •  • 

AN  INVESTIGATION  Of  THE  STRUCTURE 
OF  TURBULENCE  OVER  WATER  SURFACE 

waves. 

AD-667  739 
•PRASAD.  B. 

•  •  • 

PROPERTIES  Of  WIND  AND  TEMPERATURE 
AT  ROUND  MILL,  SOUTH  DARTMOUTH, 
MASS. 

AO-699  930 

•PRIES,  TMOMAS  M. 

•  «  • 

The  DISTRIBUTION  Of  EDOT  VCLOCIIICS 
ANO  TEMPERATURE  FLUCTUATIONS  IN  TME 
FIRST  100  MtTtRS. 

AO-693  016 

•RACMER,  HAROLD  R. 

t  •  • 

SOME  observation^  PERTINENT  TO  THE 
TmEOWT  Of  RADAR  SCATTERING  IT 

Clouds  . 

AO-697  BOB 

•RASLANO,  STUART,  JR 

•  •  • 

SIMULATION  and  EffECTS  Of  SEVERE 

Turbulence  on  jet  airline  pilots, 

A0-9<»8  047 


P>  19 


RAM-RON 


•RAMSAY*  AIlLAN  C 

•  •  • 

THE  association  OF  THIN  LINE  RADAR 
ECHOES  TO  RUST  FRONTS 

AO-2AS  90S 

•RANK*  0*  H* 

•  •  • 

AIRSORNE  INVCSTI6ATI0N8  OF  CLEAR 
AIR  TURBULENCE  RITH  OPTICAL  RADAR* 
AD-«)9»  090 

•RECORD*  F*  A* 

*  •  • 

ROUND  HILL  Turbulence  measurehchts* 

VOLW  '  *•  rAPCRiHENTAL  TECHNIOUES* 

oata'Rkcccssinb  procedures*  and 

data  tabulations  for  runs  B7A 
ThROURH  'YSA* 

AO-AAI  039 

•  *  • 

ROUND  H:Lk  Turbulence  heasurencnts* 
VOLUNE  II.  data  tabulations  for 

RUNS  SAA  THR0U6H  |0S« 

AD-AAl  09S 

•  *  • 

ROUND  KILL  TURBULENCE  NEASURESENTS* 
VOLUNE  111.  DATA  TABULATIONS  FOR 
RUNS  92  THROUGH  AAO* 

AO-AAl  09$ 

•  •  • 

ROUND  HILL  Turbulence  ncasurements* 
volume  IV.  data  TABULATIONS  FOR 
RUNS  4*C  TNROUOh  7«B. 

AO-AAI  094 

•  •  . 

ROUND  HILL  Turbulence  neasurenents. 
voLUHc  V.  Data  tabulations  for 

RUNS  7SA  ThMOUCH  I«C* 

AO-441  097 

•RECORD.  FRANK  A 

•  •  • 

STUDIES  Of  The  spectra  OF  THE 
vertical  fluxes  OF  ROHCNTUN,  HCAT. 

AND  moisture  in  The  atmospheric 

BOUNOART  later 
AO-27S  RfS 

•REITER*  ELMAR  R 

•  •  • 

*  CASE  STUD?  or  severe  clear-air 
turbulence 

A0-27R  774 

•  •  « 

The  atmospheric  micro-structure  and 

ITS  BEARIN6  ON  clear-air  TURBULENCE 
I  C  A  T  > 

A0-2BR  990 


•REITER*  ELNAR  R. 

•  •  • 

THE  NATURE  OF  CLEAR-AiR  TURBULENCE 
(CaT)  . 

A0-27S  34f 

•  •  • 

NATURE  AND  OBSERVATION  OF  HI6H- 

level  turbulence  esreciallt  in 

CLEAR  AIR. 

AO-MO*  7f9 

•RICHL*  HERBERT  * 

•  •  • 

CUMULUS  CONVECTION  AND  0R06RARHIC 
CONVECTION  CELLS. 

AO-SIO  97B 

•  •  • 

SOUTHEAST  ASIA  NONSOON  STUDY. 

AD-491  0B9 

•RIBHT*  JOHN  B 

•  •  • 

HESOSPHERIC  RINDS  FROM  29 
SUCCESSIVE  HOURLY  SOUNDINGS. 

A0-R17  RRl 

•ROACH*  •*  T. 

•  •  • 

notes  On  thunderstorm  MOTIONS. 
HEICHTS.  AND  CIRCULATIONS. 

A0-4RR  B«9 

•ROOOEN*  BILLIAN  P. 

•  •  • 

harmonic  GUST  ACR00TNAH|C  INFLUENCE 
COEFFICIENTS  FROM  INCOMPRESSIBLE 

STRIP  theory:  analytical 

OCVELOPNENT  AND  COMPUTATIONAL 
PROCEDURE . 

AO-407  421 

•ROEtCR.  CRBIN  R 

•  •  • 

lor  ALTITUDE  GUST  DATA  OBTAINED  !N 

fleet  aircraft 

AO-342  ORB 

•RONANOVSKI I .  TU.  N. 

•  •  • 

NERS  of  academy  of  sciences  USSR. 
YECMMOLOBT  secyion,  mechanics  and 
MECHANICAL  ENGINEERINB,  1941.  NO. 

B!  SELECTED  ARTICLES. 

A0-40R  709 

•ROMANOVSKir .  YU.  M. 

•  •  • 

EFFECT  OF  4TM0SPMERIC  TURBULENCE  ON 
AN  airplane  RITH  FLEHRLE  RINGS  4T 
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R6S-SC0 


DIFTERENT  SPEEDS  OF  FLIGHT, 

A0-*«20  i98 

•ROSCNSNEIGi  R*  E* 

•  •  • 

turbulent  dispersion  in  a  pipe 
Flop. 

A0>H27  978 

•ROTH,  JOHN  A* 

»  •  •  • 

research  ON  terrazn  effects  on 
optical  turbulence  GENERATION* 

A0-R40  727 
•ROYS,  GEORGE  P* 

■  •  • 

airborne  instrumentation  system  for 

MEASURING  METEOROLOG  I  :AL  PHENOMENA 
INSIDE  thunderstorms. 

AO-HiO  <189 

•RUHNKE,  LOTHAR  H. 

•  •  • 

TESTING  AND  FURTHER  DEVELOPMENT  OF 
AN  ELECTRONIC  CLOUO  DETECTOR. 

AO>A16  ]R7 

•RYAN,  BILL  CHATTEN 

•  •  • 

MESOSCALE  circulations  OF  THE 
ATMOSPHERIC  80UN0ARY  LAYER.  PART 

I  I  . 

AO-All  717 

•RYAN,  ROBERT  S. 

•  •  • 

The  use  of  rino  shears  in  the 
DESIGN  OF  aerospace  VEHICLES, 

A0-A97  928 

•SAOLCR.  JAMES  C 

•  •  • 

tropical  cyclones  or  the  eastern 
north  pacific  as  revealed  by  tiros 

OBS-.RVATIONi, 

AO-**!'  iOJ 

•SAOLCR,  JAMES  C. 

•  •  • 

The  tropical  upper  tropospheric 
trough  as  a  sccosoary  source  of 
typhoons  ano  a  primary  source  or 
TRAUERINO  OtSTuRBANCCS. 

AD-A9T  02i 

•SALMAN,  E*  M. 

•  •  • 

■h£  relation  atTREEN  ThE 


thermodynamic  state  OF  THE 
ATMOSPHERE  AND  RADAR  ECHOES  FROM  A 
CLEAR  SKY, 

AO-828  971 

•  •  • 

SPECIAL  FEATURES  OF  THE  RAOAR 

characteristics  or  thunocrstorm 

CLOUDS. 

AO-829  008 

•  •  • 

SOME  results  of  RADAR 
INVESTIGATIONS  OF  THE  VERTICAL 
structure  OF  SHOBERS  ANO 

thunderstorms. 

AO-887  M07 

•  • 

RAOAR  CHARACTERISTICS  OF  CLOUDS  AS 
A  FUNCTION  OF  THEIR  EDDY  AND 

electric  state  (SVYaZ 

RAOIOLUKATSIONNYKH  KHAR AK ter ISTIK 
OBLAKOV  S  IKH  TURBULENTNTM  I 
elektricheskih  SOSTOYANEMi, 

AO-889  180 

•SANOBORN,  V.  A. 

•  •  • 

LOCAL  ISOTROPY  IN  BIND  TUNNEL 
TURBULENCE* 

AO-827  900 

•  •  • 

MEASUREMENTS  IN  A  THERMAL  BOUNDARY 
LAYER. 

AO-827  901 

•  •  • 

A  three-dimensional  single 

ROUGHNESS  element  IN  A  TURBULENT 
BOUNDARY  later, 

AO-827  902 

•SANFORD.  TOM  E 

•  •  • 

SOME  EFFECTS  OF  RANGE  UPON  AN/CPS-9 
RAOAR  reflectivities  In 
TNUNOCRSTORHS 

A0-2B8  B*7 

•SCMUTZ,  RONALD  J. 

•  •  • 

MEASUREMENT  OF  TMl  REFRACTIVE  INOd 
STRUCTURE  coefficient  CN. 

AD-4AB  771 

•SCMBARTIBCRB,  nilton  a. 

•  •  • 

GUST  alleviation  fcasibiliyt  study. 
A0-80B  891 

•SCOGGINS,  JAPES  R. 
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THC  use  or  AtNO  SHEARS  IN  THE 
0ESI6N  or  AEROSPACE  VEHICLES. 

A0-Af9  «2S 

vSCASHOHCt  C*  R. 

•  •  • 

LOR  rREOUCNCr  ELECTRIC  riELO 
characteristics  or  clear  air 
turbulence* 

AO-Att  179 

•SEASHORE.  CHARLES  R. 

•  •  • 

STUDY  or  LOR  rRCQUENCY  ELECTRICAL 
characteristics  or  CLEAR  AIR 
ruRRULCNCE  and  STORH  rRONT  CENTERS* 
A0-47A  090 

•SEEH0LT2.  J*  R* 

•  •  • 

MIND  TUNNEL  NEASUREHENTS  Or  THE 
■INO  DISTURBANCE  riELD  Or  A  NODEL 
Of  THE  buzzards  bat  ENTRANCE  LICHT 
TORER. 

AO-ARO  A2f 

•SELITSKAYA,  V*  I* 

•  •  • 

JOINT  RAOAR  AND  AEROLOBICAL 
observations  in  the  LORER  1*9  KH  Of 
THE  ATNOSPHERE* 

A0*AJ1  9A7 

•  •  • 

JOINT  RAOAR  AND  AER0L061CAL 
observations  in  The  LORER  1.9-KN 
layer  or  THE  AToNOSPMCRE, 

AO'AtO  AlO 

•SEREBRENY.  SIDNEY  M. 

•  •  • 

The  distribution  or  clear  air 
turbulence  reports  and  cloud 

PATTERNS  AS  SEEN  IN  SATELLITE 
PHOTOiRAPHS* 

A0-RJ2  <149 

•  •  • 

CORRELATION  iETlEEN  CLEAR-AIR 

Turbulence  ano  aircrapt  electricaw 

AC  T I  V  I TT  . 

A0-A29  AOV 

•SERNA,  JUANA 

•  •  • 

■INO  SHEAR  In  The  JET  STREAN  AT 
■HITE  SANDS  HlSSlLE  RANAE 
A0-2f0  *01 

•SEZNEV,  T.  B. 


THE  ROLE  or  PRESSURE  GRADIENT  IN 
THE  OEVELOPHENT  Or  A  BREEZE. 

A0-AA7  079 

•SHINB-SHENB.  LI 

•  •  • 

A  DYNAMIC  ANALYSIS  OE  THE  « 

OEVELOPNCNT  OP  CUMULONIMBUS  INCUS* 
A0-A2I  IIB 

•SHORTBELL.  C*  P*  A 

•  •  • 

AN  ANALYTICAL  STUDY  OP  V/STOL 
HANDLING  QUALITIES  IN  HOVER  ANO 
TRANSITION* 

AD-A29  999 

•SHULEPOV.  YU*  V* 

•  •  • 

DISSIPATION  or  STRATUS  CLOUDS  IN  A 
TURBULENT  ATMOSPHERE* 

AD-AA7  910 

•  SHUPIATSKI  I  .  A*  B* 

•  •  • 

SOME  results  or  RADAR  OBSERVATIONS 
or  THE  development  or  CU  CONG 

CLOUDS  ANO  THE  RESULTS  OP 
MOOir ICATION* 

A0-A21  9AA 

•SHUR.  G*  N* 

•  •  • 

the  spectral  STRUCTURE  OP 
TURBULENCE  IN  A  PREE  ATMOSPHERE 
BASED  ON  DATA  OBTAINED  BT  AIRCRAFT. 
A0-A77  72B 

•SINGER.  IRVING  A 

•  •  • 

A  STUDY  or  THC  BIND  PROFILE  IN  THE 
LOBEST  900  FEET  OF  THE  ATMOSPHERE 
AO-27B  92B 

•SLOTTA.  LARRY  S* 

•  •  • 

STUDIES  OF  THE  EFFECTS  OF 
VARIATIONS  IN  boundary  CONDITIONS 
ON  THE  atmospheric  boundary  LATER.' 
AO-929  *194 

•SMIRNOVA.  B*  A* 

•  •  • 

passive-reflector  EIPERINENTS  in 
RADAR  NCASUREMEKT  OF  THE  TURBULENCE 
OF  THE  clean  sat. 

AO-470  997 

•SNITH,  P,  C.  .  JR 
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SMI-SUP 


•  •  • 

investigation  of  techniques  for 
REMOTE  measurement  OF  ATMOSPHERIC 
NINO  FIELDS* 

AD-27R  25‘* 

V  •smith,  S*  0. 

•  •  • 

spectra  of  velocity  and  temperature 
fluctuations  in  the  atmospheric 

A  BOUNDARY  layer  OVER  THE  SEA, 

A0>6R2  802 

•SMITH,  T.B 

j  ■ 

STUDY  AND  MODIFICATION  OF 
CONVECTIVE  STORMS 
AD-289  313 

•SMITH,  T.  B* 

•  •  • 

STUDY  AND  MODIFICATION  OF 

convection  Storms# 

AO-**  1  Q  5  11 

•  •  • 

STUDY  and  MOOIFICATION  OF 
CONVECTIVE  storms.  PART  B. 

A0-*«12  519 

•smith,  THEODORE  B. 

•  •  • 

analysis  of  flagstaff  data. 

AO-632  016 

•SNYDER,  HORARO  A. 

•  •  • 

RESEARCH  ON  FLUID  OTNAMICAL  MODELS 
Of  THE  LARGE  SCALE  ATMOSPHERIC 
C  IRCULAT IONS. 

AO-691  096 

•SOEtARSO.  ««■ 

•  •  • 

RATIOS  OF  GEOSTROPHIC  DRAG 
COEFFICIENTS  IN  THE  SURFACE  LAYER 
UNDER  VARIOUS  STABILITY  CONDITIONS 
AO-262  32t 

•  SOFIC.  E.  I. 

•  •  • 

RELATIONSHIP  BCTRCEN  ThC  RICHARDSON 
NLiHRER  and  atmospheric  TURBULENCE. 
AD-693  39B 

•srivastava,  r.  c. 

•  •  • 

tro  studies  of  convection,  a  model 
03  convection  R|T»  entrainment  and 
precipitation.  hICH  radar  echoes 


FROM  alberta  thunderstorms, 

AO-616  09N 

•STAPLEFOROi  R.  L* 

•  •  • 

AN  ANALYTICAL  STUDY  OF  V/STOL 
HAN0LIN6  QUALITIES  IN  HOVER  AND 
TRANSITION* 

AO-625  999 

•STEARNS,  CHARLES  R* 

•  •  • 

STUDIES  OF  THE  EFFECTS  OF 
VARIATIONS  IN  BOUNDARY  CONDITIONS 
ON  THE  ATMOSPHERIC  BOUNDARY  LAYER* 
AO-611  209 

•STONE,  RICHARD  0 

•  •  • 

A  STUDY  or  BINDBORNE  SANO  AND  OUST 
IN  DESERT  AREAS, 

A0-*I1  7  036 

•STRAUB,  HARALD  R 

•  •  • 

EFFECTS  OF  AIR  TURBULENCE  UPON 
PR0PA6ATI0N  OF  LIGHT 
A0-2B6  0*49 

•STRELKOV,  S.  P, 

•  •  • 

EFFECT  OF  ATMOSPHERIC  TURBULENCE  ON 
AN  AIRPLANE  BITH  FLEXIBLE  RINGS  AT 
DIFFERENT  SPEEDS  OF  FLIGHT, 

A0-*«20  69B 

•STROM,  J*A* 

•  •  • 

NB-66B  HIGH  ALTITUDE  GUST  SURVEY: 
TINE  SCRIES. 

AO-512  ’2B 

•  •  • 

MB-66B  HIGH  ALTITUDE  GUST  SURVEY. 
VOLUME  II.  PORER  spectra. 

AO-513  166 

•  •  • 

NB-66R  HIGH  ALTITUDE  GUST  SURVEY: 
TECHNICAL  analysis. 

40-513  270 

•SUGIMOrO.  Y. 

•  •  • 

ON  The  forecasting  of  clear  air 
TURRULENtC  . 

AO-527  037 

•SUPER,  ARlIN  B 

•  •  • 

STUDIES  OF  THE  EFFECTS  OF 
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VAPtUTIONS  IN  BOUNOART  CONDITIONS 
ON  THC  ATHOSPHERIC  BOUNDARY  LAYER* 
AO-All  20t 

•tRANSON*  ROBERT  N 

•  •  • 

LOR  LEVEL  RiNO  ME ASURCME.4TS  FOR 

ballistic  application 

AO-271  OR2 
•TANIt  1. 

•  •  • 

BOUNDARY  LAYERS  AND  TURBULENCE* 
A0-AA9  207 

•TAO,  |AN« 

•  •  « 

analysis  of  convection  column  above 

A  FIRE  STORM. 
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